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7i^>ia^g. ,^®^b^^tt4^U:7xxu>x-^;n^#} 

^ c ^ 4# -r ^ *a ^ a « ffi « ^ . 

1- 5 0 0 mm^^^^-r^mmmf^m ( a) 

mJlB«fflgffi^^ (A) tm-O. ^t^^mf^ 

\mmt^m^^^^r^mmm.j^^ (b) <h^jg^u 
im^mi) stflgffl/** (A) Tj^uT^H^^ 

Sg. #U :7xxu>x-x;i.^«ilg2^D:7|^ijxxT-;^«S 
Jg^^ ^ ^ » J: 0 S« ^ n ^ ^>/j: < 1 1) 1 «cDtt flg 

#1.. mmmf&m cb) iix^4->/^^ig^^:t 
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2, 3, 4. 5, 6, 7. SXtlQlB^COjfSjgfeSISffi^^ 

JUT > ^ X r> A :t > ^^*r ^ ^ r ^ IS* 

^1. 2. 3, 4. 5> 6> 7. 8. 9X^il0iemc0 

<t^mMLrz (0 0 1) ffiO¥i^^r«1^^7^^3 nmi^± 

JO zt^mmtr^m^mi. 2. 3. 4. 5. 7. 

[m^J^JllS] ASTM E I 3 5 4\zt$mbrcm 
^m.mz:^^^T. 5 0kW/m2 (Dm^lm^.^i^TX 3 

0. I cm/'sxf£mLrzm<Dmx.^m^f)^4. 9kp 

al^±T^^::<h^4#MchT^ISjRJll. 2. 3. 4. 
5. 6. 7. 8. 9. 10. 1 1 2IB«CO*6iB^S 

im^mi4] m^mi. 2. 3. 4. 5. 7. 
8. 9. 10. 11. 1 2x\ti 3t^m<j^mm^w.m^^ 

{m^mi^] m^mis 2. 3. 4. 5. 7. 
8. 9. 10. 11. 1 2xkt\ 3$mo:)mm^w.m^ 
m^m^^^xu^z^t^^^t-t^-f') > ha«o 

[11*^116] lf*:«l. 2, 3. 4. 5. 6, 7. 

8. 9. 10. 11. \ 2xkti 3umcr)^mmw.mu 
Pf^m^^xu^z.t^^Wit-t^mmi'^^mm. 
{m>'^mi7] m^mi. 2. 3, 4. 5. 7. 
8. 9. 10. 11. 1 2x\t\ 3%^m(rmmm^m^i 
30 m^m^^xu^z,t^wmtr^mmmm^o 

[lt*^18] It^JSK 2. 3. 4. 5. 6. 7. 

8. 9. 10. 11. 1 2x{ti 3f^m.(Dmmm^m^i 
m^m^^xfji^z.t^wmtr^n'^')^^ h 

[m^mi9] m^mi. 2. 3. 4. 5. 7. 
8. 9. 10. 11. 1 2x\ti 3mm(r}mmmw.m^i 
n^m^^xrj:^z.t^nmtr^T Asmy ^ 

[mjRm2o] m^mi. 2. 3. 4. 5. e. 7. 

8. 9. 10. 11. 1 2Xtil 3IB«cO*6Jg:S«ffl4^ 
[0 0 0 1 ] 

[0002] 

50 >ha«tt, mtkm<Dff&m&mzj:^mf&^nxn^ . 



-2- 



3 

[0 0 0 3] ifi^, t£'n-/')>h^i^(D^^mit. »m 

[0 0 0 4] {ajx.«. !t#M 2000-18353 

^^^-tf^^XXfC. jpi^iagAtO. 8 ~ 5 MmCD^t^m 

[0 0 0 5] L^^L, ALmmmismz^^bs^mmmmm. 

«»J t i« Sx#+ ->S^^^^W^X7}f 4^ v^fli t 

[0 0 0 6] i^gicD:tf5'Xi'ax5rffli.i/tO, X 

[0 0 0 7] x!Kffli^tcfflV5e.n-5i^^i-T#;^ 

^mz^i,\,^mxhi>z.tfi^^>ib^nxii^. 

[0 0 0 8] dCOfcfe, ifi^, *6MiSffiffl«!f3flcML.T 
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[0 0 0 9] BI]%. ^n-iOiteiStSMfflWlSfora®,^ 
[0010] 

mi^^mm, m^mmm. = \iy^ tab 
my ^ )\^ARt^-:/>) yu^'&m^-ti'Z.t.^smt-r 

20 -5. 

(0 0 1 1 } 

mt»-Mit^m§tcom^^i 0 ommm. ru. 
mmmo. i~i o oaagp^i^wT-siggkssffl^^ 

[0 0 12] *^W2«, «§i&S«lc:fflVi5;W!^Tafe-D 
mi 0 omm^. RU. m^mmm.0. i~iooss 

[0 0 13] *%B^3(J, «fig:SffilrfflV>5«*4T&o 
T. x;}t:^^->j^«}flgi 0 0ai:g6tc^LT< 

0. i-i 0 ommmRumnm\z^\viy>mm.m.^'& 

^^vtji^m^Mo . 1 ~ 1 0 oaMgK;itga^$nT;^£ 

40 [0 0 14] *^15/!CD*&;g:««fflW!^^l, ^^fflttSfJg 

-f >iR^flg. t^vx^u>mmn. 4^U7xxi/>x- 
•T-;ujs«flg. 'e^s^tt$n;^c7}^U7xxu>X"T-;i' 

?^#tlig ; #U 7xxu>x-T-;i.j^^flgxtiW^S^tt 
^ n I J 7 x X I. > X - X ;i. iJflg i: Tjf u X > 
#}flg^co:i^ U X X u >x— 7-;i.5SWflgxnWfigS^tt 
$n/t# >J 7 XX >x-5^;ns«flg t49» Lft^^Bj 

^tt«flgt©?l^^ ; flg«5^^{t7K^lSejflg, ISSBJffltt 
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jL-y-)v^h> (PEEK) ^mm. *UX-T';l'it;P 
[0 0 15] ±I8#U y'xXl/>x-5^;V^»flgi:ij;. 

TiB"-«^ (1) -x^n^n^mK^Mi^wm^^u^^^) 

7x- l/>x-T-JPm5iS'&^*:Xti#U 7xxl/>x- 
CO 0 1 6] 




CI) 



R' R* 



[0 0 17] ^ + . R' . R2 , R3 &O^R4 tj:, 

[0018] ±|B7l^ U :7 XX W >x-T';i^¥^fi'&* <h 

LTfl^*(-f^^$tlT. mX\i. #U (2, 6-v;X^ 

-e-x^'^u-i, 4-"7xxi/» x-x;i/. zpu 

(2, 6 -S^X^Jl/- 1 , 4-7xXl/» X— 7=-;!/. 
Tt^U (2 ~X^;i.- 6 -n-yp tfJV- 1 , 4--7XX 
l/» x.-'r)V. #U (2, 6 -v-n -yahVl-- 
1, 4~>'xXl/» X— 7^;i., #u (2-x^;i/-6 
-n-:/^;i/-i, 4~-7xxu» X"-T-;i-> 

(2 -x^;i.- 6 -< vyaejp- 1 , 4~-7xxi/ 
» X— T-;^. (2-;<^;W-6-h Ha + ^>x^ 

[0 0 19] ±fEl7j^'J'7xXl/>X-T-;i^*^a^«:t L 
Tfi4#(::^^$nr. _h3B5j^U7xxu>x- 
x^UiaOigL^liCftr 2, 3. 6~ hU;<^;P'7xy- 

;v^cD 7 ;i/4^;i/Ha j^^ :7 X y - ^ - gg^^-r ^ a 
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(J 

7s'^vy^^/^-(oimm'x\t2mm\^j.iLf)^^yy v 

[0 0 2 0] }iid.'^mm^^-^ntz.-^-^)yx,-i^yx.- 
y-L-uyx.-T)V^mmf)my^^y'iym,^^ ^\)y 

[0 0 2 1 ] ^-^m^mmt vxk.m'^mm^^^nrz 
•t-')y x.:z.\yyjL-^)v^Mm^m^^^t. mmmwim 

20 [0 0 2 2 ] ±fe4^ U 7 XX U >X-^;U3^^flgxti'g 
^S^tt $ n/^: 4^ U V X X U > X - T- ;W |g i: 4^ U 

^i, -h^>t^U7xXl/>x-T-;^^m^gX«±fBW«gS 
^tt^n;^>^U7xxu>x-^;!/^«jBi:, x^U'> 

^vy. t -^^jvy.^'Uy. t:x;uh;i.x>^cDX^ 
u y v-c7^ 1 mm^\t 2 ami: cD^S^#: ; 

-nb(Z):^U7xXlx>x-T-;U*^^gX^^'gflg^ 

^ $ n Ac u X X X w > X — ; * ft} flg <h ^ u X ^ u 
[0 0 2 3 ] ±.mmm^m\:A<m^.mmtLx\t. 

[0 0 2 4] ±,%m.^-tUy ^ yt\ty )Vr^^)V:^y^^ 

y. / \^'rt}\:iVu7 y hyiiy. y:^^ J'fti 

t HD7> h^ir/, h'J^^y K-r:^h: Kn7>h'7 

■t:>. v^v-^ n'-^>:$'i/x>. 2, 3~vhHnv^D 
^y^ys.y. y t KP'^oy-r >^>, 

^yZ-iyfy. y:^^J'fti\iYu^y^;^y^y^ 
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PSS^nr. «^jx.tJ. 5 2 -yji/4<Ji/^>. 
5, 5 - 2 -y;U4^;i/;i'->. 5-x^;i.-2 

~/;^^;i/^>. 5 2 -y;i.#;i.;^:.>, s- 

>, 5 5 2 -y;i/.-r; 

;u^>. 5 -:7x-ji/~ 2 ~yji/#;t'^>. 5-:7xn 

^^^L'> 2mmi^j.±.f)mm^nxh!^\^K 
to 0 2 7 ] ±tmm^m.it7Km^m^o:)v^mm^n 

xi^^h(DtLx\t. m^^t. v-'x^xxr-ji- (js 
R) ttKcDS§p"a€r rT™h>j vu-x-^a*-[fpr>tt 

CO 0 2 8 ] pJ^ttTt^ U -1- 5 K^M^giiLT^^^NlF 

i::^^$nT> ^J;^^i, ^-^.^m^^tc-r a H^^^'^i:x-- 
2^®jL^±7:^tfif;^^nTt)^i'^o 

C 0 0 2 9 ] ±ie4-N U x-7^;i.x--T-;i-^ h >#}flgch u 

>ch t: Hp^^y >t^mm'^Lxm^ri^h(D^f)m^i 

CO 0 3 0] ±t^mmmmmt\t. mmmmux 

^'^wrx\tm».Tx\tmmt^^^r^^. mim-^p^m 
x\tm<Di^m{z^^xmitKit^^m^RiiB^(Dit^K& 
^^-L. ^^m<7)m:ktmzmBik(DE.'A7tmm^m 

[0 0 3 1] ±$mMimmmt Lx\m^zm^^n 

?a#uxxT-;u^^flg. r)i=^\^^mm. yyy^.m 

m. aijT^^flg, ^^^>^.mm. ^^^^u^y^.m 
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m. yx.y-)mm. nuy^^g, ^^fa:^uxxT-;v 

^ KhU7v^>«flg> *SWt^^1t7}^'J:7xXU'>x 

iff-m\zm^^<c>ti^. z,n^<7:)mmtiimm\t. ^nxm 
\^^^tixhS:^^L. 2mm^:AAif)mm^nxh&\.\ 

[0 0 3 2] ±IBX7}t^v«flg^^j:. {^tji<th l®0 

10 fzD imi^A±x^^zLtf)m^v<. i^i^mrcK)2m 

U.±x^^z:tf)^J:O^^L\^^. z.:z.x. l^^^AcO 

^^x.r^=¥ymn^<D^f'<Dm^^x^.n-i^x^ib^n 

CO 0 3 3] ±fBX7t^4^i/8}.|8i:LTri#f-ff.^^n^ 
^:XT\Z7jkbrz:r:r^^i.i^m (1) -XTt^^^xtfj^g 

(11) ^T^^^^tfbti^o z,n^(DJZ'j^^iymm\tt. m 
mxm^^^nxh^i^^L. 2mm\^:x.t'f)mm^nxh^ 

20 x.y)^^ymm (1) \t. ex:7x/-;WA§5Jx4^+ 
'^mm. t*X7xy-;UFiJX7}^4^'>«)5g. hfx:7xy 

II^M^coex7x/-;i.^X7t^4^>^«Sg ; :7xy-;uy 

-Jl/y^> h U^U vv;i/X"T-;i.i^co^#^X7}^4^v 
mflg:55:O:^nbC07K^<[::i^^*^jbt)T^'5o 
CO 0 3 4] X:^^4^x8tflg (2) tl. 3, 4-X.7f.^y 

30 >:^;U4< + i/U- 3, 4~~X,^^^iy- 2-^^)1^ 
^a^^y)V^9-)V3, 4 -XTt^^i/- 2 -;^5^;P>-^ 

D^^-tt->:^il/#4^xP"~ ex (3, 4-x#^>^ 
y^ a^^y}V) 7iy^-h. h'X (3, 4~j:7f.^y 

h> 2- (3, 4-X*^vx^n^:^ix';^- 5, 5- 

xhfa-3. 4-x4f4-i» >-^p^4^^y >-y37- 
>^:t+-!t>. bfX (2, 3-X7l^4^x^^^p>\>^;i.) 

X"T-;W^cr)^g^i^X7|^^x^flgTfe'5o ^^;:^^^X4^4^ 

tf^ msh^ rEHPE-~3 1 50j imtum? IXZ. 

[0 0 3 5 ] X#4^>ffigg (3) ii. 1. 4--y^>iy 

-Ji/COv^U iyp)VJi-'T)l. -trU >C0 h U 
S^jUX-T-;!/. h 'J p^^P-JUT'D/N'XD h U U 
;l.x-T-;i^. t^^Jx^Uy^^) a-)V(Diy^^) yi^jix 
— ^)V. #U yp t:u>yij n-;K7)>?^ij 

S^m^i)^2'--9m (» SL< ti2'-'4ia) c?D7;P 
so 4^l/>S^^t^T|^U:^+v7;W4^l/>^U P-;|.i^7|^U 
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[0 0 3 6] X/J^^^Sx^ag (4) \t. y^)Vmi>^^)'y 

vjl/X--T";^-yu i^z^jvx.y.v'Jl. y-f v~-K^U X 
i^Jl^XX-ril/^cO^U v-i^jUXXT-Jl/^X:^^^^^^:^: 

[0 0 3 7] XTl^^^v'^Sg (5) tl. hU^US-vJl^'l' 
[0 0 3 8] XTt^^^i/^flg (6) 

[0 0 3 9] X7t?^i>«flg (7) tj:. X^^-i/jbTt^uy 
i>X >^cO^ S i^X >'fb'&#J ^ i; T ^ m-g-* X 
^Og^:5i^7K^i^coS^^*:(7)TaSft]^^(7)z:Sj^'&:$:X:^ 

[0 0 4 0] X/j^^v-^flg (8) X7}^4^i/^bS B s 

yuv^\ ^ ^^'i^^^x.>i[:^m^^i^tr^m^W:^ 

[0 0 4 1 ] X7l^^S/»^g (9) t^. l^l^'^fcVim 
»^L.<ti2^^±CDX7t^4^>^a?^^T'^4^UX 

[0 0 4 2] X^^^i/WIg (10) II. ±IB&ax4^ + 
vef^gc7D^Sia4^(::^U'^>^^-^4^U:^-/n^^ hym 

[0 0 4 3] ji^^^ymm (11) \t. ±iB&ax4^4^ 

S/^flgtCNBR. CTBN. 4^Uy^vX>. 7^ U jl^ 
to 0 4 4] ±8BX^+^><^|g^-;^{,^^«fk:^li:LT« 
{b'&ifc/0^^^/«^n^:J^U7^y 7^ \^it^^m(Dit^ 
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[0 0 4 5] ±mT^>i\:^^tLx\t. x^ 

W>>^7^>. >^X5^lx> h >J7^ hUX^ix>T- 
h^^>. T'h^x^U>/<>^a ;ttij^4^>/:/P 
tfU>>?75>, #U:t^f>':/DbrL/> h iJ7^>^0 
^4^flgtel(^7^>&^^<D|^*<*: : ^>-t:>v7 5>. 

-r V:7;t P>v7^ >. t'X (4 -7^ y ~ 3 

i>^p/\^x;i/) y^>. >^7^ y xi/^ D^^^v-ii/y 
ex (7^y;<5^;p) v^a/\:^it>. N-75 
10 y x^;i/tf^^ 3, 9-b:X (3-7^yynt' 
)V) 2. 4, 8, 1 0 -^h^:t4^-ttXtf D (5, 5) 

^yU>>>TS.>. a~ (m/'p75 y -yxX^P) X5^ 

;U7^>. m-:7xxu>v7^ >. v^7ay>':7xx 

ji-y^>. 5^7^ y >^7xx;PX^W>^^ >. a, a-b* 

X (4 -7 5 y >^xxji.) -p->f-rvyDtf;i'^>-fcf 

[0 0 4 6] ±157 5 >{b^#?7!>^b^^^n'6^U75 

y 75 Kib^^^^coib^i^chbTfi. ^jxt^. ±iaco^ 
20 ^7 5 >^b'g'«)i:. yi^}d>m. T-^^y^y 

^/'^yym. y^'ftmrn. ^vy^)vm.. "rvy^ 

>^t: KD'i' y 7:^;H^. 'rV=7\iYu^vy^)\/ 
^^^\LYu^yy^)\.^^<jyti)\.it.ym'c^^t. 
;<?^b-^;«^n^#U75y 75 Kfb-&*^D^-€-CD^» 
I* ; ±gBc7)^M7 5 >fb'&t?i:. >^7 5 y >^-7xXj^y 
^>b:XVl/'i' 5 K^cT^-^l^-r 5 hMb'&*i:7i)^'i-&^$ 
n^:^U75y-r 5 F{b'^«525:r/^<DI^^^^ ; ±gfiO# 
a75 >jb^tJ<^^ K>fb^t!<h;^^b^;3S^n^^^5 
>^b^#J2^t/^<7)l^^ft: ; ±iBc^#ffl7 5>^b'&ife<h. 
SO X;1f4^f>^b'&«!). 7;l^5^t: Hfb^ifej. 

:7xy-;U'(b^t), 7^ 'J>ii-^ib^fe^co{b^^^7i?^b 
-^/jjc^n^^ u 7 5 y \'c'^m^rs^(r>mm^w^t^mi^ 

[0 0 4 7] ±3B31»7 5 Wb'&ifetbT^^. «X.«. 

yy)vy:Kj')\y^y^ 2- (>^y^;u75 y y^jp) 
7xy-;p. 2. 4, 6-hux (vy5=-;i'75 y 

;p) 7xy-;i'. i, 8 - v7if tfxi^^ u (5, 4. 
0) ^yf^Ly- \ikxs'^(Dm^^^mt'^mi^n^. 

40 [0 0 4 8 ] ^y'/-)lit'^!^tLr\t. 

2 -y^;i.'Y5:$^^y-;^. 2 -x^;i/- 4 -y^ji' 

-1'5:$^y-JW. 2 -^>'rv';i/-f 5^^";!/. 2-^-/ 
^y'yjl^ 2~:7xx;U-f 5:$^y-;l/&6< 

[0 0 4 9] ±SBt K^i^hMb^4^i:UTt^. ^JAfri. 

1, 3-ex (t H^^y :^;i/4^x^;i/) -s-'i'yT' 
atf;uby>h'i'>. 7, 1 1 ~:t<>^x:^ vx>~- 
1, I 8 -yt})lt-}i\^^zy\^. x-r =i"tt>z:K>^t: K 

50 ^fen^o ±iey ^5><b#«5<hLT^i. 2. 
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[0 0 5 0 ] }itm.^A^^ti.x\t. mx.\t. y^)m 

Hu^tKV^;!/^, 5- (2, S~-i^:t^ 

[0 0 5 1 ] ±$^yj:,/-Mt^^tLrn. m^^i. 

y:x.J—)\^Jit^vv^. o~-^\y'/-}VJ:^-yy^. p 

\-^^)VyjLj-}VJ'^s^ 

m:^^t. 6yvity>^^>. 6yyit')>. Ay -jit 
>^XX xJl/^CO^-f :t >'tt^?^rf tt::^;? ^fi'&te 

[0 0 5 3] h%^^m^'&t}^-:^>m^wi^n\ti^x 

\t. m?i\t. ^y yitry^^y. eyyituy. Ay 
=^'^ym.%m^nwmi^t\^. 

[0 0 5 4] ±IS^®jt:Si^tt;|^u:7x- i/>x-~T^;i. 
=.iyyx.-^)V^Mm^^') yyjim. -iyyy^-v 

7xxu>x-T-;P'*wgti> *J4Tffl^^bnTt)Si.^ 
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mv-hyti)\^:^^ymt(Dm^m^i^. ^mmyr^yt 

tJnfi^#:T*'57t^U7^y ex^U-fa HSiag. vi/7 
^-h<k^#J<htfXVl/'f ^ )^®mtf)^^fj:^}dX'^U 
i-^ H hU7v>«|g^7:?t^^f btl^o /.i::6^Tt>lfXV 
l^-r ^ K hU7v>WSg7^W)g(cfflV^bn^o CltlbCO 

[0 0 5 6 ] ±gfi:iU7«flgchLTt^. mmtt^)VA7 

n{m\zmM^nrj:\^K -hiea^u 7^^gco^g>fbRi6^iffi 

^m&^mitm ; tjji^n'^ymx.x^ju. mm?Km. mt 
yy^-^A. ^)ymry^:zry2>.m<Dmm(D^orm 

20 [0 0 5 7 ] ±.m.T^))vmmtl.T\t. z^y^)}vy^y 

J'^-tVX\t. m?L\-t. :t)VyWs -iVW. T-l/f^?!?^ 

mi^n^. t.tz. mim<omitmmLi.x\t. 

\t. t -y^;p/i"^>yx- hch>?- t -yr^)vn- 
't^y\^i)mm^t\^. 

[0 0 5 8 ] ±.m^'immm\t. ^j'm^\z^'im-''x 

30 y. t^utuiTrsy^y, 7|^U '>^if >7t>^^tf bti-^o 
[0 0 5 9 ] ±m^yv:t^'^i>ymmt. ^yv:t^ 
'^yy^y^-<D:t=¥-^yymommm^\zj:'oxm^ 
n^t)COT*^o ^m^yv^^-^yy^j-^-tLx 
\tmzm^^nr. m^^t. :t^V''yym<D^m\zyji 
x;i^a. y^;i/S. y^ti^:^yj\.mm<D'^m,&f}^i^^ 

[0 0 6 0 ] ±$m'^m^mmRUxx{tmmit^mm 
\z\t. ^^mo:>mmm^^mmLf^^^mmx!^^w\zft^c 
X. m^(D^^^-^n-r^rc^\z. ^pj^ttx^xhv 
40 -m. ^mz:^A. :t^):J-r-mmf)m^'^nxhs^\^\ 
^fc. z:n^\it-^n^nmmxm\^^^tixh^^^L. m 
m Lxm^^^nxh&\^K 

[0 0 6 1 ] ±mm^m^x^y h'r-'mtbx\tmz 
m^^nr. m^ii. x^u>^x^x hv--, :tuy 

x-7";^^x^x hv~-^/?t^if bn^o :znhonf[^m 

m^y.±i)mm^txxh0:i^. 
[0 0 6 2 ] ±saaiffid^A<hL.T^4i#fcPE^^nr, m 

50 i'yyu>rrA. yi$7>?x>::^A. 1, 2-ifs\) 
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[0 0 6 3 ] ±m:t^)zf^-mtLT\m\zm^^n 
[0 0 6 4] mz. ±nm^m^mmRU/x\tf^Mi\: 

mM> mmm. mmm±m. mmmm<^trmmmm<7) i 
[0 0 6 5] ^^momm&^mmm. m^m^mm 

h. "^^i^-r-ih. ^^hy-th. n-ify-ih. Xt^^ 
^^^^-fh. /su^-^^h. mmi^^-Cio 

^x^'DX'b^^^. X. z.ni^(Dm^i^mmt. mnx 
m^^^tix^i^i^^L. 2mmi^:xmmm^nx^i^\^K 
[0 0 6 6] ±mmv^mmmtLx\t. tib^ (2) t 

tu^o mikm:^^m^-=m^^m (a) (dm^/^^h 
mm (B) comm (2) m^mm (a) \tm^ 
m^M^L. (B) \tmmm^M^-t^o 

[0 0 6 7 ] ±t^m^mmm(Dmikti'X\tmzm^^ 

tl^t^(DX^ttj:\^^f)K ¥i^S$<D?f*Ll^TK^i 0. 0 
I urn. ±m\t3ixm. i?$CD$f *L^.^TPgliO. 0 0 

1 urn. ±m\tl um. rx^^ hlt0^^iy^^Tm{t 

2 0. ±Blt^5 0 0T^O. ¥i^fi:$COJ:0<fT^Ul^^T 
m\tO, 0 5 um. ±:m\t2um. j^^CDj: Off S 
T^fr^O. 0 1 um. ±m\tO. 5 (.iru. TX^^hlt 

[0 0 6 8] ±$mikmi^m(Dmmzn^r^^m^^ 
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[0 0 6 9] }i$^mi^mi^m.(D:^^:t>^m^m\t. ^ 
\zm^-^ri^hcox\ftm^f)^. tff^L\^^Tmf)^5 o ^ u 
mmyioog. ±mf)^2oo^^)mmyioogx$> 

0 0 g^mxh^t. ti^'t>^mz^Dm^mmi&(D 
10 m^mm\Z'iy^-tiv-h^n^t)^'^y^mn(Dm 

i)^^pt^<u^tz^\z. m^mmmii-\z^mmt (^tk 

it) '^nU\^^Ztf)^:^K}. 2 0 0 ^ U^»/l 0 0 

mx^t. m^^m.&(Di&^nmf^(D^^^±}i)^^mzuy) 

[0 0 7 0] i^%m\z^^^^x. m-mm^mmms/x\t 
mmit^mmt {.xm?L\tif^ u y x - yx.-^)v^m 
M^o:>^m'&mm^m^^^m'^\z\t. i-^m^w^^o^ 

mf^^ti^iry^^m^^mxti^:^y^^Lx. ma^ 
\\:i.x^<ztmj^i.^^. '^^m^^m.^(Dmm^m 

^m^x\tmmit'i^^mt(Dmi\'&.i}m^K^. m^-^m 
^^^m'^o^.'^m^mm^-Bi.n/x\t^Mit^mm^ 
\z^n^-\zw.^m-^^^ztf)^x^^. 
[0 0 7 1 ] ±.mii^^y^^mm^mt.vx\m\zm 

6I^JiCDT;U^;i/m^#'r^4«:T>^r:r>AJfe (^^ 
$§:6i^±(D7;m=-;PT>^rr:'j7Ai©) :^W5SlCffl i^tl 

[0 0 7 2 ] JiBB4J|g:T>^r:T^Ai^<hbTHit#tc^^ 
^nT. ^J^«. h') ^'^}VT)V^}VTy^:z.OK^. 

;P7>^x'j7A*&. i>^^}Vi:>T)V^}VTy^-OK 
^> v:/^;i^>'7;u4^;i/7>^-^A:S, /^;v^>v 
;u>?T;m^;V'7>^xr^AS. v^>v;i/v7;^4^;i/7 

>^-r^Aifi. hU7;U4^;^/5">il^7>^z:r>Aje, h 
'J T)V^)VX.^)VT >^:- -^7 AS. h U 7;i/4->ll^":/^;l/ 

Ty^-^K&. ^mm^^-r^4mTy^-oj^^^ 

40 hU ;<^;l':7xx;i^7>^z:'j7A^co^S^7^ 

ow-r^>^7;i'4^;^4»7>^:X'::?Aifi. ^uypeu 

>^u z}-)vm^zz-D'^'t^yT)v^}V4mTy^-^ 

+;i^4SS7>^x'i7A^. ^U:/Dtfi/>:yui]-;^^ 
^-r:>-^'t^ h'J7;i/+;^4Sl67>^X'j7Aai;:it^tf 1^ 

n^o cco*-et)#(c^^u;n- u^^;u7>^x'^A 

ifi. Xx7U;UhU p<^;^7>^X'j7At&. hU:t^^ 
;U;<^>iU7>^:Xr:7Aie. xXt*7U;P>^p^^>iI'7>^ 
50 X«j7Aie. vS!^fc;«gi^^^;U7>^X'i7AJfi, vXx 
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[0 0 7 3] ±IB4^4^X4^-r>^i|^^(^Xtj:#tCK« 

cfc o ^^it^^m^z^-Dx^.^m^mm^Risyx^mm 

m (i^T. itmm (1) mth^^v) izm^^n^h 
<Dxnu<. m^^t. i^iiTiz^^ntrnMrn (2) -^b^ 
^^fp (6) mcD^mit^mmmz^'oxt^mmr^z^t 
^^x^^o zitii^oit^i^mmt. ^nxm^-^^nxh 
av^L, 2mmi^:x±y)mm^nxh^^K it^a 
m ii) r^^^^. i^y^Tiz^s-r^mit^mmmz^-ox 

[0 0 7 5] it^im (2) ^^j:. it-^mm (1) fiT 

1 mi^:x±%^r^it^^xi\:^mmr^';^mx^^^. 
[0 0 7 6] itmm ( 3 ) mu. it^im ( i ) &t 
it^mm^nrz^mitmvtmmmcDi^^mm^zn&r^ 

[0 0 7 7 ] it^iMm ( 4 ) mt. it'^im ( i ) 
it^mm^nrc^mitm^iMmm(D^^Bmm^. yzz:t 
y^^mmi'^^^'t^it^mxit^^m'r^yjmxh 

[0 0 7 8 ] itmtm ( 5 ) it^tm ( 4 ) mz 

(Dy-yt>mimmzR^.^'sm&^im^j.±^r^it 
^mxit^mmr^:^i^xh^. 
[0 0 7 9] itmm (6) mt. ±mit^im cd 
(5) ^(D^^^n^^(D-:;^mxit^mm^n 
rz^mimikm^m\z. ^\z. mA^^u^>m 
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[0 0 8 0] Ai$^it^im (2) *S?S<h 

'^mmmii(DA^\^^^mMtLx\m\zm^^nr. m 

10 %^7\^mmtit^m^\.n:b^mm. x\t. it^m^\tL 
Lx\t. mz^^^n^^<Dx\tf^\.^f)K m7L\t. ±iB 

mmmi^n^. z.n^<r)i\:.^m\t. ^nxm^^^^nx 
t>^i.^L. 2mm\^A±.f)mm^nxh^\.^. 

[0 0 8 1 ] -hlBi/^Xb^igjiiL'Tt^l^lc^^^n 

m^\t. t:r:jl.hU;< h4-v'>.^>, t:r:;i.hux 

D eJVi/^;^^;^^ h^iyzyyy. r ~y ^ ^ ':fu\i.)V h 

^)jzv^i^iyyy. r ~y ^ y'yu\^)v^^)Vi>x.h^ 

i/v-^V, ^^i/;WhUXh4^'>v'^>, N-^- (7 
N-^- (Ta/x^ii^) r -T^y yphVPhUxh 
t:;U;<9^;U>^y h4=-i>v'^>, :^^7:$^t'>-;U h »j ;< |- + 

yy=7y. i^y^yjVhV x.h^yy'yy. r~^^ 
^>J P4^v'7'Ptf;^y.^;Uvxh4^>^>'^>, r-y.^ 

P4^'>yp tf;^ h u X h^^^-s-^ >^;^^*^^f bti-So 
n^oyyyit-^mt. ^mxm^^h^nxh^^^L. 2 

[0 0 8 2 ] it^im (4) ffi^Wb^^fg^ (5) miz 
40 TX:t>14#®f£tt^#r^ft^«), 7X;t> 

tt#ffifgtt^*L.^^i^m'1^C07X:t>g5feWn(CR^tt 
Kfl^S^ 1 (l§JL^±^r^{b^«l^:UTtl. 'f:t>ffiSf^ 

ffl 0 ^ 4:^ ^it ^ fb^jag T ^ 5 t> CO T n t - 

>f8:M-U'^A> r^V^ym.'Th^)^!^. ^my)Vu- 

m. '^m.my)V'3-)vmmx.7sy-}v^mf)'^m^iihn^^ 
50 [0 0 8 3] ±?B»*«^Kt6tj:. n:^xm^9xm^m\z 
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^^m%\^fz (0 0 1) ®C0¥i^BFflSE«|;^>t3 nmJ[^± 

ffl ^ o T -s^ ^^*r ^ o 

' M " L . f > « ^ -tt T f# b tl -6 :^ % ^ C7) ^ S ^ ffl 4.;f ^1 

(j>m^m.^^^'t^^(r>t.u^. ^^mwm.mi)^z rim 

T ^ ^ i: e t^aS*; (Z) :h / ^ ~ h y - O^i^ 
¥i^SP^1ffiK<Z)ctO»^LV:*T^tl3 nm. 

®*^^^^C0«Sm^#:c7)^®Sc (X) CD-p^5Si^T 
T^>tiUT^^^«Sm'&«:coS3S: (Y) ^ItWtTE^ 

(3) lCJ:0^ffiT^Ci:7^^T^^o 5^«T(::^MU 
Ti/^-^SttJiS^jfico^Jm (%) = (Y/X) X 1 0 0 
(3) 

[0 0 8 7] St^aKiS<Z)«S»t^ . 5 Si^TtC^i^^ L 

[0 0 8 8] ifw^<r>m^m^mmmz.^^^^x. 
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[0 0 9 0 ] m^-^mm.<DmM,n^f^(Dw-i^^m 

wmxm^-^t\^<nx. 9\^m)^^<Dm.m(D^^^^mM^ 

^<D?^uc^r. mmz^^%±-r^n]mfk^y^^^M^ 
r^zt.i)^x^. ^mm^mmMt^ntzmm^^%m 

[0 0 9 1 ] i^%m 1 (D^mm^mmMt. ±ib.^pt^ 
so coM^^ 1 0 om»g&n^^LT. ±HB^V^:a^jfio. 1 

- 1 0 oaSSB^^^T^tjCDT^^. *^^2CD*S)& 
T. ±lfiS4^^^ifiO. 1 - 1 0 Ofi»gB^$:t"r-5t) 

Wig 1 0 oa«0^tc^LT. ^lai^a^j^o. i-i 

0 0a»gB^^Wt"^^^c0T^^o 
[0 0 9 2 ] Pl^tt^^g;gijr//Xti^«^bttftfflg 1 0 

ommmz'^r^m^mm&o^^mt^o, lasgs* 

40 0. 1 0 oajlgR^Mx.^t. *6#S<SffiWcD^^^ 
t^^^^mmz^V<f^:b. ^WSCiiFf^Ul.^TKBIilfi 

m^. 5 om«gBT^^. 1 a»g?7^rST*^<t 

sti5s»gp. ±^t^2 oajigRT^^. 5-2 oa« 
so [0 0 9 3] m-^m^mmRuyx^mmimmm^iz 
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[0 0 9 4] ±.^<Dm'nm^mmi!.n/x\mmimm 

[0 0 9 5] mv^m.m.i^oy^ts.T-nmnim'&mmRn/ 

i^^m'!tmm^zsy^\mMit'(km^^\zi^Wi'm'>^^ 
^^mts.y3mtvx\m\zm.fE.-^fi-f. mA.\t. m-^m 20 

il^O. 1~1 0 0««g?t*^«i?'j:Sg}|iM;S!^i'M 
UW^mm.^l,>sb^z.t\z^^-:^m ; SttSKJ^ogfig 

m\^mm\z^K)i^m-^'^T. %^w^mfii.^ti.>sb^- 

t\z^^-)3mmf)m\-fibn^^ 

[0 0 9 6] ^^mff>mmmwimm^',t. 'mnm\z;\a 

[0 0 9 7] ±Ka«i2PJi UT«i»#ici3g!£ ^n-r. 

it, 7KS?ffc7;i^5n'j7A, Ti^mit-^^^iyOA, K-V 
;< 5 5 >->T5C I/— h, p< 5 5 >-f y ->y 55 h, U 
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[0 0 9 8] -hKii«S?PWt^B*B6ft!t»TS,;S«^, 

^w^\(nfm^^^m^m\z^\\x.\t.mi\'&'(^m^s x 

gElc**t-^«fF*L.I,^$WS<OTfSH0. 

til 0 OfiSgBTS.0. *^^2co*gie^S«ffl«s|6Kc* 

0 0aMg?II*tTS±tB^^.^JcO^#Sc7)TPgtt0. 1 
S«g?, ±KH 1 0 02*ggT*^„ 0. lasggTfe?^ 

^flrt#e,n;iV^j:t7it*0, 1 0 0a«g6S:SA..5i:. 

^>Ci;75i*>0, 8 0a»gKSrM;tSt. it5®TCOIg4' 

t'^n^l'J;^:^^42A5a<i^j:^Ci:7it$,s, 10-7 

oaagB««H-T?*-2.i:»«fett, xeiitt 

[0 0 9 9] ^Mmumw^v^yrn'm-w-Q^^iSi^, 
■^wn\(nmw^^m^m\zi^,\,^x\tw^m.'(^mm. x 
n, n^'simftmmtmmit^mmtcom.'^!^ i o oa« 

« 1 0 0 ajigPT* 0 , 2 commmmmm^izid 
^^ximmit^mmi o oasg5ic*tt--5#fSLi,^^w 
»«T®(io. ia*gis, ±Ktji 0 oaag?T<fco> 

0 oaggf(-W-r«.±fBii«R?PJ<D^*l:(DTKtiO. 1 
fi»g?. ±K(4 1 0 oa«815T*S, 0. laSgST^^ 

mtk^^¥^mmm^mmmm\zi&r-r^ ^ti}^^^. 

®«5 0S««T*^, 5ai:g5*jST*-5t. 

« «: < r <h 3E^^/<f ssjSftja^^i'Jtt e n;^f I, ^ c <h » 

MlciSTt"^ C 1 0 ~ 7 0 a*86c9«lllT 

[0 10 0] ^^tmommmmmMmzit, :^^m<om 
mmf&'&m.^Lui^^m-C'ii'mzfCsCT , ^mm. mt 

m±M mm±m) . m^^m. ^^^m, ^i^-m^ 
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to 1 0 1] *:S6^(0*Sj»S1gfflWc0KiS:^SchLT 

bv^'ymj)^5mm^. ±pg7!?^3 o ofisggT$)-6o is 

'^m^mmRzsyxitmwimmmiz^-.xm'^aym^ 
miz^^r^m(Dm^mfkm.<D^^mm < r^^zitf)^ 

[0 10 3] ^fz. ±$^'^X^-/'{y^mz^\.^X\t. 

f^.'^m\±m^Rzsyx\tmmit^mm{zm^mmm^m 
■^btzmmmf^m (a) (^x^-ny^) ^Ts^ 
-nv'^^^^i.xm^oym^'s^mm.mmtr^mzm 

^^^m^m^mmRis/x\mMimmmt^^u^mm 

->xhmt)U^^. ±smmm.^m (a) i:L.T^i> 

i^m (B) hLx\t. t^-:). ^m.m 

^ X A' >y ^ffit- J; 0 $ nx/j: -5 *6^a« 

[0 10 4] ^tz. mmtLxm-^mf^mm^m^^^m 
tmmm^m\m(Dm^^t^mm\z-mLxno-:hm 

[0 10 5] Mir. 8tflg<hL.T«tSffcttjif|jg;^ffi^,^^ 
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^^^^m^mk^^m^^x. Wkmit^mm^mj^r^ 

mm) tmm^^w.mmA(Dn^t^mmz-^i.x'u 

[0 10 6] ±.um.\kumm^^7.^-ny^mm\zx 

^^%m<Tymmm^mmAc^n^'f5mz^\.^xu'^^^ 
um-f^:)o^ti.x\m\zm'&-^n^. mx^t. 

xMm't^:^mm'f)mw^n^. 
[0 10 7] z.oLxn^n^^^m(ommMmm^^m 
ASTu E 1 3 b 4\zmmurzmMU.m^z:^^^ 
X. sokw/m^ (^m^mm^kfi'Txs o^mmmr 

^:::t\z^r)mM^itrzmMfm^mmo. icm/s 
Xf£mLrzm(DmVtM.^^t}f)U. 9 kP ai^A±X$>^:z 
tf>^itf^L\^^o 4. 9kPa*SlT*^i. WL4^U:hX 

mm^m(j:>mmfimz:y)%<fji-,x. m^sm^^^i^t 

20 ^.(Dm^wtmmMmt Lx<Dmm^%^:t\z%m.r^tz 
hb\z\^. m^m'jm'^xm^m^'t(Dm^^^mi.x^^ 

^Z.t.f)m^\.\^^o ^y)mi^l.<\tl b. OkPa^± 

[0 10 8] :^%m<Dmmim^mmmt. m.mvxmm 

s«<tL.7^cD> x\t. m^^tmmzmm-r^mz^^^ 
^'x.m<D'7zi.xti.tcKi'r^(D\z^m\zm^^^n 

30 ')zfi^^m\zwmzm^^^ri^i)^. ^%m<^mm&^m 
^iPt(DmmtzLn^\zm^'^n^^(Dx\tu\^'^o 

[0 10 9] ^^m(7)mmmw.m^m<Dj^m-)i^t\.x 
\tm\zm'^^tir. mx\t. w\^m\zxmmmmvrz 

m\z^Mx\t^Wi'^^rzi^. ^\7.^^ y^Lxy^ )v 
nm(Dmmz^mx\t^mLxntzvzzy^^\z. ^vTs 

m&i^(Dmmit^m^rz^\z\i. ^mmmm^=¥^A9- 

4 y^f&mmmmx$>^o ^rz. hi^^r^ v\iy^^ 
i{^mz^\^^xm^'^^t\^m^h\^x\'X^\zw^'^n^ . 

[0 110] i^'9m(T)m^^w.mm\t. ^:^m^m^ 
ms/x\tim\\.^mt. ms\z. m^^m^^^M-^ 

50 v^mkmtmn(r>mm%mn<o^ ^ \z^mszu^ u/^ < 
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[0 111] ^^m(^mmmm^^mt. mmmizm^ 

[0 1 12] 

m-t^y^K ^^m\tz.ni=>nmM<D^\zm^^n^hcD 
CO 1 1 3] immmi) n^mt^mm (B*»giwa 

m. TEX3 0) ^iz.. f^.^mi^mmtLX^^^siJy 

(PKL) X 9 1 0 2)9 2. 3 mSB15. fl^fiS^i: 
U T V X 7^ T U J V ;< 4 » 7 > ^ - rj; A JST^S^t 

v-^>'-7MAE- 1 0 0) 7. 7mmm^y-^-\< 

l^. ^^il«2 8 Ot:T^^?g;^LTXh^>H:{i^JcW 

tiu. ^ftti^nfcx h^> K^^l/:5^-rif"(Cci:o^^' 
y hit-r^z.t{zj:y)mmmmmm^^mc. 

UmLrzmy'l^7sX^UXLf£mLT. m^2mmRZ^ 

1 0 0 um(Dmmmmi^^rfmLrzo 

[0 114] {mmm2) ^{zmmMtLXTKmit-^^ 

^m^Lrzz.ti;xmmmmi tmm^zbx. mm&m. 

mmW^Uy ^U\z. 2mmRZSl 0 0 urn 

omikf$.mi^^i^mLrz. 

CO 1 15] immms) m^m^mwitLxmm^m 
if^yyieooR) 7oaaa. mikmm^tLx'j 

m^tlfzmmfkyym^^ti (n->^^5:^;^^i:$}, y 

VS/^MAE-lOO) 2 0fi*gK^i>^p^4^'y-> 

tf^^J:v\zt9:Xb. m^U^Lx. mm^itfz. Z(D 

mm^\z^f^>^^jt} (EM'rf'^jT)in.n. x,)Viy)v 
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Xt^>/1/ (H^aSix TRIAM705) 30 SSgS^ig 

*S^S«fflW4^±T&2 8 ortCMI^L/r.^yi/XT 
ZmmRUl 0 0 MmO^tt^ 

[0 116] (^^^j4) f\^m^\^M (B*»9!mtt 
Si, TEX 3 0) ^\Z. ^^mttffi^gch LT:^UX-x 

>'W^He}fli92. 3aagB. ®t^^^*ict ltvxt^ 

:7MAE~ioo) 7. immw^RummMtLX7\^^ 
it^^^zy^A mmit^nm^m. ^xvsj) 20 
mm^^y^-\^L. mmm.mLxxhy>\^mzntti 

i^li:^~^rirzXhy>\^^^U^'i'^-\z<^^^Uy 

\-itr^z.ti.z^ommm^mm^(D^uy h^mzo 

s ox:izmmLrz^.^uy.xy^uyL!£mLx. m^2 

2(? [0 117] mmms) \i7.yx,y-)\^Fmx,yfs^y' 
mm (:kB^-(>^it^^j:mitm. xtf^a>8 3 0 L 
VP) 5 7. 7mmm. bti/v> (E^m'Kmitmt 

m. BT2 10 0B) 15. 7Sftg5. ^^-t>5^jl.^ 
U r3-JW>?^U vv;kx— T-^H 5. 7^*^. ;^^yy 
U >yM^ LX r -^U H^i/yp If ;i. h U h + S/ 
>^P'> (0^:x-:^-ii$^, A~18 7) 2. IM* 
Se. ^^bftfelKt LT7t:^;P7-t: h>^ (H^-fb^Sm 
^m) 1. Ifi*g?^b;^^ex#4^>^#t^§mi5fe^9 2. 
3aftgg> St^^l^^i: LTi^XT^7U;Pi>^>^5^Ji^4)® 

30 y >'^:=^'y Amx^mitmmy)m^nrzmmi±y y m-^ 

-ft) (:3-y^^:^;i.^t», VT>':7MAE - 1 0 0) 

7. 7fil:gR22:r/ia«SS'J^:L.T7K!t{bV^-t->r^A (feS 

?a^b^x^«:K. ^^x-^sj) 2 omm^^mwm^iM 
xim^mmLtzm. mmLx. m^Kcommmmmf&m 

^mrz. ^A^^x. m^tifzmikommmmmf^m^ 1 1 
ox:x3mmmmLrzm. i e ot:T3»#r«iftn^L 
xmi\:'^'\t^:it\z^r)mm&^mim^m. m^2m 

[0 118] {mmme--i d /h^^fmfis o^-Kis 
40 m^m. TEX 3 0) ^\z. mmx.7iK:^zymm miti^ 

x^Px^^^v-ttK, xt:n>-M 0 0 7) 9 0SagR. 

j^^x^mimmf^m^ntz'^m^y^uai'^ h 

mmi-^m. New S-Ben D) 1 0 SMgg. R 

mmitLXTi^mit'^^^i^^A m^^t^x^^ 

m. +XV5J) 0. 1. 5. 1 0, 7 0. 8 0. 1 0 

oaasB^7^-Hi.. 1 0 orT^§g$?i.^LTx 

{Z^iQ^Uy hitLfZo 
50 [0 119] ZiO:XVyV^:^^)Vx,^)V'xh>\Z^m 
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'iy^n>1tn. CG- 1 2 0 0) «:@J^X:i^4^v5^9 

mux. mmmmmfS^^m^^i^mLrc. *i^t. f#b 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3,In the drawings, any words are not translated, 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the charge of insulating-substrate material which 
reveals the fire-resistant effect which was excellent in dynamic physical properties, dimensional 
stability, heat resistance, fire retardancy, etc., and was excellent according to especially the shape 
retention effect at the time of combustion, a printed circuit board, a laminate sheet, copper foil with 
resin, copper clad laminate, a polyimide film, the film for TAB, and prepreg, 
[0002] 

[Description of the Prior Art]Generally, the multilayer printed board used for electronic equipment is 
constituted by the insulating substrate of two or more layers. 

As this layer insulation board, the thermosetting resin prepreg which impregnated glass fabrics with 
thermosetting resin, and the film which consists of thermosetting resin or a photo-setting resin are 
used. 

[0003]In recent years, to make between layers very thin is desired with the densification of a 
multilayer printed board, and slimming down, thin glass fabrics are used or the layer insulation board 
which does not use glass fabrics at all is needed. As such a layer insulation board, what consists of 
a charge of a thermosetting resin material which denaturalized by rubbers (elastomer), acrylic resin, 
etc., thermoplastics material which blended the inorganic bulking agent in large quantities, etc. is 
known, for example. 

[0004]For example, to JP,2000-183539,A, "The average molecular weight obtained by polymerizing 2 
An organic-functions epoxy resin and 2 organic-functions phenols The 50,000 or more amount 
epoxy polymers of polymers. The un-fibrous inorganic bulking agent whose mean particle diameter is 
0.8-5 micrometers is blended with the varnish which uses a polyfunctional epoxy resin, a hardening 
agent, and a cross linking agent as the main ingredients, and the manufacturing method of the 
multilayer insulating substrate which uses the epoxy adhesive film produced by applying to one side 
or both sides of a base material as an insulating layer" is indicated, 

[0005] However, in the multilayer insulating substrate by the above-mentioned manufacturing 
method. Since the interfacial area of an inorganic bulking agent required for improvement in dynamic 
physical properties, such as a mechanical strength, and the amount epoxy polymer of polymers and 
a polyfunctional epoxy resin is restricted, A lot of inorganic bulking agents needed to be blended, 
and there was a problem that it was difficult to make between layers thin, or faults, such as an 
increase in a process, arose at the time of processing. 

[0006]There were problems — use thin glass fabrics, or the problem that heat resistance, 
dimensional stability, etc, are insufficient for the layer insulation board which does not use glass 
fabrics at all, and since it is easy to be divided easily, fault, such as breaking into a manufacturing 
process, arises in many cases etc.. 
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[0007]On the other hand, it is called for that it is material with a polymer material environment- 
friendly from processing of recent years and a waste plastic or the problem of environmental 
hormone used for an industrial use way. 

Conversion to environmental adaptation die materials is desired. 

In order to cope with problems, such as a dioxin generation at the time of combustion, specifically, 
the conversion to non halogen type fire retardant from halogen-containing mold fire retardant is 
considered, for example. Although halogen-containing mold fire retardant has a high effect of 
flameproofing and there are comparatively few falls of a moldability, falls of the dynamic physical 
properties of mold goods, etc.. Since there is a possibility of generating a lot of halogen system gas 
at the time of a fabricating operation and combustion, and apparatus corrodes by the emitted 
halogen system gas or it has the influence on a human body which is not preferred, when this is 
used. The so-called establishment of the non halogen flameproofing treatment technique and the 
disposal method which do not use halogen-containing mold fire retardant from the field of safety, 
either is desired strongly. 

[0008]For this reason, development of the material which uses non halogen type fire retardant for 
conversion to environmental adaptation die materials is made also about the charge of insulating- 
substrate material in recent years. However, since it was necessary to blend a lot of [ in the case of 
non halogen type fire retardant / in order to make required fire retardancy reveal ] fire retardant, 
there was a problem of being less than the conventional charge of insulating-substrate material 
which uses halogen-containing mold fire retardant, in respect of heat resistance, dimensional 
stability, etc. 

[0009]Namely, if the problem of these charges of insulating-substrate material is used as a thin 
insulating substrate, for example, In order to have to blend that maintenance of heat resistance, 
dimensional stability, and dynamic physical properties is difficult, and a lot of [ in order to make 
required fire retardancy reveal by non halogen type fire retardant ] fire retardant, dynamic physical 
properties, heat resistance, etc. which are needed by the manufacturing process middle class are a 
stake etc. for obtaining. 
[0010] 

[Problem(s) to be Solved by the Invention]This invention is excellent in dynamic physical properties, 
dimensional stability, heat resistance, fire retardancy, etc. in view of the above-mentioned actual 
condition, It aims at providing the charge of insulating-substrate material which reveals the fire- 
resistant effect outstanding according to especially the shape retention effect at the time of 
combustion, a printed circuit board, a laminate sheet, copper foil with resin, copper clad laminate, a 
polyimide film, the film for TAB, and prepreg. 
[0011] 

[Means for Solving the Problem]This invention 1 is a material used for an insulating substrate, and is 
a charge of insulating-substrate material containing mixture 100 weight section of thermoplastics or 
thermoplastics, and thermosetting resin, and 0.1 to sheet silicate 100 weight section. 
[0012]This invention 2 is a material used for an insulating substrate, and Phenol resin, a urea resin. 
Unsaturated polyester resin, allylic resin, thermosetting polyimide resin, bismaleimide triazine resin. 
It is a charge of insulating-substrate material containing at least one sort of thermosetting resin 100 
weight sections chosen from a group which consists of heat-hardened type modified- 
polyphenylene-ether system resin, silicone resin, and benzoxazine system resin, and 0.1 to sheet 
silicate 100 weight section. 

[0013]This invention 3 is a material used for an insulating substrate, and is a charge of insulating- 
substrate material with which it comes to blend 0.1 to sheet silicate 100 weight section, and 0.1 to 
fire retardant 100 weight section which does not contain a halogen system constituent substantially 
to epoxy-system-resin 100 weight section. This invention is explained in full detail below. 
[001 4]A charge of insulating-substrate material of this invention consists of thermoplastics and/or 
thermosetting resin. It is not limited especially as the above-mentioned thermoplastics, but For 



JP,2003-026939,A [DETAILED DESCRIPTION] 



Pages of 24 



example, polyolefin system resin, Polystyrene system resin, polyphenylene ether system resin, 
Polyphenylene ether system resin; by which functional group denaturation was carried out. A 
mixture of polyphenylene ether system resin, such as polyphenylene ether system resin or 
polyphenylene ether system resin by which functional group denaturation was carried out, and 
polystyrene system resin, or polyphenylene ether system resin by which functional group 
denaturation was carried out, and thermoplastics which may dissolve; Alicyclic hydrocarbon system 
resin, Thermoplastic polyimide system resin, polyamidoimide system resin, polyester imide system 
resin. Polyester system resin, polyether ether ketone (PEEK) system resin, Polyether sulfone resin, 
polyamide system resin, polyvinyl-acetal system resin, polyvinyl alcohol system resin, polyvinyl 
acetate system resin, poly(meta) acrylic ester system resin, polyoxymethylene system resin, etc. are 
mentioned. Especially Polyphenylene ether system resin, polyphenylene ether system resin by which 
functional group denaturation was carried out, A mixture of polyphenylene ether system resin, or 
polyphenylene ether system resin and polystyrene system resin by which functional group 
denaturation was carried out, alicyclic hydrocarbon system resin, thermoplastic polyimide system 
resin, etc. are used suitably. These thermoplastics may be used independently and two or more 
kinds may be used together. In this specification, "an acrylic (meta)" means an "acrylic" or 
"methacrylic one/' 

[0015]The above-mentioned polyphenylene ether system resin is a polyphenylene ether 
homopolymer or a polyphenylene ether copolymer which consists of a repeating unit expressed with 
a following general formula (1). 



[001 7]R , R , R , and R express a hydrogen atom, an alkyi group, an aralkyi group, an aryl group, or 
an alkoxyl group among a formula. These alkyI groups, the aralkyi group, the aryl group, and the 
alkoxyl group may be replaced by the functional group, respectively. 

[0018]It is not limited especially as the above-mentioned polyphenylene ether homopolymer. For 
example, poly(2,6-dimethyl- 1,4-phenylene) ether, Poly(2-methyl-6-ethyl-1,4-phenylene) ether, poly 
(2,6-diethyl- 1,4-phenylene) ether, Poly(2-ethyl-6-n-propyl-1,4-phenylene) ether, Poly(2,6-di-n- 
propyl-1,4-phenylene) ether, Poly(2-ethyl-6-n-butyl-1,4-phenylene) ether, poly(2-ethyl-6- 
isopropyl-1,4-phenylene) ether, poly(2-methyl-6-hydroxyethyl 1,4-phenylene) ether, etc. are 
mentioned. 

[0019]It is not limited especially as the above-mentioned polyphenylene ether copolymer. For 
example, a copolymer which contains some alkyI 3 substitution phenol, such as 2,3,6-trimethyl 
phenol, etc. in the above-mentioned polyphenylene ether repeating unit, A copolymer etc. in which 
the graft copolymerization of one kind of styrene system monomers, such as styrene, alpha- 
methylstyrene, and vinyltoluene, or the two kinds or more was further carried out to these 
polyphenylene ether copolymers are mentioned. These polyphenylene ether system resin may be 
used independently, respectively, and two or more kinds of things from which a presentation, an 
ingredient or a molecular weight, etc. differs may be used together. 

[0020]That etc. in which it was not limited especially as polyphenylene ether system resin by which 
functional group denaturation was carried out [ above-mentioned ], for example, the above- 
mentioned polyphenylene ether system resin denaturalized by one kind of functional groups, such as 



[0016] 
[Formula 1] 




OH 



(1) 
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a maleic anhydride group, a glycidyl group, an amino group, and an allyl group, or two kinds or more 
are mentioned. These polyphenylene ether system resin by which functional group denaturation was 
carried out may be used independently, and two or more kinds may be used together. 
[0021]If polyphenylene ether system resin by which functional group denaturation was carried out 
[ above-mentioned ] is used as thermoplastics, the charge of insulating-substrate material can 
become possible [ causing crosslinking reaction ], and can raise more dynamic physical properties, 
heat resistance, dimensional stability, etc. 

[0022]It is not limited especially as a mixture of the above-mentioned polyphenylene ether system 
resin, or polyphenylene ether system resin and polystyrene system resin by which functional group 
denaturation was carried out, For example, the above-mentioned polyphenylene ether system resin 
or polyphenylene ether system resin by which functional group denaturation was carried out 
[ above-mentioned ], Styrene homopolymer; a mixture with polystyrene system resin, such as one 
kind of styrene system monomers, such as styrene, alpha-methylstyrene and ethylstyrene, t- 
butylstyrene, and vinyltoluene, or two kinds or more of copolymer; styrene system elastomers, etc. 
are mentioned. The above-mentioned polystyrene system resin may be used independently, and two 
or more kinds may be used together. A mixture of these polyphenylene ether system resin, or 
polyphenylene ether system resin and polystyrene system resin by which functional group 
denaturation was carried out may be used independently, and two or more kinds may be used 
together. 

[0023]Especially if it is hydrocarbon system resin which has an annular hydrocarbon group in a 
polymers chain as the above-mentioned alicyclic hydrocarbon system resin, it will not be limited, for 
example, a homopolymer or a copolymer of cyclic olefin, etc. is mentioned. These alicyclic 
hydrocarbon system resin may be used independently, and two or more kinds may be used together. 

[0024]The above-mentioned cyclic olefin is a norbornene system monomer. For example, 

norbornene, methane octahydronaphthalene, dimethano octahydronaphthalene, Dimethano 
dodecahydroanthracene, dimethanodecahydronaliumanthracene, Trimethano 
dodecahydroanthracene, a dicyclopentadiene, a 2,3-dihydrocyclopentadiene, Methane octahydro 
benzoindene, dimethano octahydro benzoindene, methane DEKAHIDORO benzoindene, dimethano 
DEKAHIDORO benzoindene, a methane octahydro fluorene, dimethano octahydro fluorenes, etc. 
these substitution products, etc. are mentioned. These cyclic olefin may be used independently and 
two or more kinds may be used together. 

[0025]It is not limited especially as a substituent in substitution products, such as the above- 
mentioned norbornene, for example, publicly known hydrocarbon groups and polar groups, such as an 
alkyi group, an alkylidene group, an aryl group, a cyano group, an alkoxycarbonyl group, a pyridyl 
group, and a halogen atom, are mentioned. These substituents may be used independently and two 
or more kinds may be used together. 

[0026]It is not limited especially as substitution products, such as the above-mentioned norbornene, 
but For example, 5-methyl-2-norbornene, 5,5-dimethyl- 2-norbornene, 5-ethyl-2-norbornene, 5- 
butyl-2-norbornene, 5-ethylidene-2-norbornene, 5-carbomethoxy-2-norbornene, 5-cyano 2- 
norbornene, 5-methyl-5-carbomethoxy-2-norbornene, 5-phenyl-2-norbornene, 5-phenyl-5-methyl- 
2-norbornene, etc. are mentioned. Substitution products, such as these norbornene, may be used 
independently and two or more kinds may be used together. 

[0027]As what is marketed among the above-mentioned alicyclic hydrocarbon system resin, trade 
name "ARTON" series by a J S R (JSR) company, trade name "ZEONOA" series by Nippon Zeon 
Co., Ltd., etc. are mentioned, for example. 

[0028]Polyetherimide resin which is not limited especially as the above-mentioned thermoplastic 
polyimide system resin, for example, has imide bonding and an ether bond in a molecule main chain, 
Polyamide imide resin which has imide bonding and an amide bond in a molecule main chain, 
polyester imide resin which has imide bonding and an ester bond in a molecule main chain, etc. are 
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mentioned. These thermoplastic polyimide system resin may be used independently, and two or 
more kinds may be used together. 

[0029]It is not limited especially as the above-mentioned polyether ether ketone resin, for example, 
what is produced by carrying out the polycondensation of dihalogeno benzophenone and the 
hydroquinone is mentioned. 

[0030]Although a liquid, the shape of a semi solid, a solid state, etc. consist of low molecular weight 
material comparatively at ordinary temperature and resin raw materials show mobility under ordinary 
temperature or heating, the above-mentioned thermosetting resin. It is resin which causes chemical 
reactions, such as a hardening reaction and crosslinking reaction, forms the three-dimensional 
structure of mesh shape with increase of a molecular weight, and serves as insoluble and infusible 
nature by operation of a hardening agent, a catalyst, or heat. 

[0031]It is not limited especially as the above-mentioned thermosetting resin, but For example, 
phenol system resin, Epoxy system resin, unsaturation polyester system resin, alkyd system resin, 
furan system resin. Urea system resin, melamine system resin, polyurethane system resin, aniline 
system resin, heat-hardened type modified-polyphenylene-ether system resin, thermosetting 
polyimide system resin, allylic resin, bismaleimide triazine resin, silicone resin, benzoxazine system 
resin, etc. are mentioned. Epoxy system resin, phenol resin, a urea resin, unsaturated polyester 
resin, allylic resin, thermosetting polyimide resin, bismaleimide triazine resin, heat-hardened type 
modified-polyphenylene-ether system resin, silicone resin, and benzoxazine system resin are used 
suitably especially. These thermosetting resin may be used independently and two or more kinds 
may be used together. 

[0032]The above-mentioned epoxy resin refers to an organic compound which has at least one 
oxirane ring (epoxy group). As for the number of epoxy groups in the above-mentioned epoxy resin, 
it is preferred that it is one or more per molecule, and it is more preferred that it is two or more per 
molecule. Here, the number of epoxy groups per molecule does division of the total of an epoxy 
group in an epoxy resin in a total of a molecule in an epoxy resin, and is called for. 
[0033]An epoxy resin (1) - an epoxy resin (11), etc. which were not limited, could use various 
publicly known epoxy resins conventionally especially as the above-mentioned epoxy resin, for 
example, were shown below are mentioned. These epoxy resins may be used independently and two 
or more kinds may be used together. An epoxy resin (1) A bisphenol A type epoxy resin, bisphenol F 
type epoxy resin, Bisphenol type epoxy resin, such as a bisphenol A D type epoxy resin and a 
bisphenol smooth S form epoxy resin; Phenol novolak type epoxy resin, Novolak type epoxy resin, 
such as cresol novolak type epoxy resin; they are aromatic epoxy resin, and these hydrogenation 
ghosts and bromination things, such as trisphenol methane triglycidyl ether. 
[0034]An epoxy resin (2) 3,4-epoxycyclohexylmethyl 3,4-epoxy cyclohexane carboxylate, 3,4- 
epoxy-2-methylcyclohexylmethyl 3,4-epoxy-2-methylcyclohexane carboxylate, A bis(3,4- 
epoxycyclohexyOhorse mackerel peat, a bis(3, 4-epoxycyclohexylmethyl)horse mackerel peat, A bis 
(3,4-epoxy-6-methylcyclohexylmethyl)horse mackerel peat. They are alicycle fellows epoxy resins, 
such as 2-(3,4-epoxycyclohexyl 5,5-spiro3,4-epoxy) cyclohexanone metha- dioxane and bis(2,3- 
epoxy cyclopentyOether. As what is marketed among these epoxy resins (2), a trade name "EHPE- 
3150" (softening temperature of 71 **, Daicel Chemical Industries, Ltd. make) is mentioned, for 
example. 

[0035]An epoxy resin (3) Diglycidyl ether of 1,4-butanediol, Diglycidyl ether of 1,6-hexanediol, 
triglycidyl ether of glycerin, Triglycidyl ether of trimethylolpropane, diglycidyl ether of a polyethylene 
glycol, Diglycidyl ether of a polypropylene glycol, Carbon numbers are aliphatic series epoxy resins, 
such as poly glycidyl ether etc. of long chain polyol containing polyoxy alkylene glycol containing 2-9 
alkylene groups (preferably 2-4 pieces), polytetramethylene ether glycol, etc. 
[0036]An epoxy resin (4) Phthalic acid diglycidyl ester, tetrahydrophtal acid diglycidyl ester. They 
are glycidyl ester typed epoxy resin and these hydrogenation ghosts, such as glycidyl ether glycidyl 
ester of diglycidyl hexahydrophthalate, diglycidyl p-oxybenzoic acid, and salicylic acid, and dimer 
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acid glycidyl ester. 

[0037]An epoxy resin (5) N of triglycidyl isocyanurate and annular alkylene urea, an N'-diglycidyl 
derivative, They are glycidyl amine type epoxy resin and these hydrogenation ghosts, such as N [ of 
a N,N,0-triglycidyl derivative of p-aminophenol, and m-aminophenol ], N, and 0-triglycidyl 
derivative. 

[0038]An epoxy resin (6) is a copolymer of glycidyl (meta) acrylate and radical polymerization nature 
monomers, such as ethylene, vinyl acetate, and acrylic ester (meta). 

[0039]An epoxy resin (7) epoxidates a double bond of unsaturated carbon of a polymer which makes 
conjugated diene compounds, such as epoxidation polybutadiene, a subject, or a polymer of the 

partially-hydrogenated thing. 

[0040]A block copolymer in which an epoxy resin (8) has ''a polymeric block which makes a vinyl 
aromatic compound a subject", and "a polymeric block which makes a conjugated diene compound a 
subject or polymeric blocks of the partially-hydrogenated thing", such as epoxidation SBS, in the 
same intramolecular, A double bond of unsaturated carbon of a conjugated diene compound is 
epoxidated. 

[0041 ]One or more epoxy resins per molecule (9) are polyester resin which has two or more epoxy 
groups preferably. 

[0042]An epoxy resin (10) is a urethane conversion epoxy resin and a polycaprolactone conversion 
epoxy resin which introduced a urethane bond and polycaprolactone combination into structure of 
the various above-mentioned epoxy resins. 

[0043]An epoxy resin (11) is a rubber conversion epoxy resin which made the various above- 
mentioned epoxy resins contain rubber compositions, such as NBR, CTBN, polybutadiene, and 
acrylic rubber. 

[0044]Especially as a hardening agent used for the above-mentioned epoxy resin, it is not limited 
but a publicly known hardening agent for various epoxy resins can be used conventionally. For 
example, compounds, such as a polyamino amide compound compounded from an amine compound 
and an amine compound, A tertiary amine compound, an imidazole compound, a hydrazide compound, 
cyanogen amide and its derivative, a melamine compound, an acid anhydride, a phenolic compound, a 
heat latency cationic polymerization catalyst, an optical latency cationic initiator, etc. are 
mentioned. These hardening agents may be used independently and two or more kinds may be used 
together. 

[0045]As the above-mentioned amine compound, for example Ethylenediamine, diethylenetriamine, 
Triethylenetetramine, tetraethylenepentamine, polyoxy propylenediamine. Chain fatty amine and its 
derivatives, such as polyoxypropylene triamine; MENSENJI amine, Isophorone diamine, bis(4-amino- 
3-methylcyclohexyl)methane, Diaminohexylmethane, bis(aminomethyl)cyclohexane. Annular fatty 
amine and its derivatives, such as N-aminoethyl piperazine and a 3,9-bis(3-aminopropyl)2,4,8,10- 
tetraoxaspiro (5, 5) undecane; M-xylenediamine, Aromatic amines, such as alpha-(m/p aminophenyl) 
ethylamine, m-phenylenediamine, diaminodiphenylmethane, diaminodiphenyl sulfone, alpha, and 
alpha-bis(4-aminophenyl)-p-diisopropylbenzene, a derivative of those, etc. are mentioned. 
[0046]As compounds, such as a polyamino amide compound compounded from the above-mentioned 
amine compound. For example, the various above-mentioned amine compounds, succinic acid and 
adipic acid, azelaic acid, Sebacic acid, dodeca diacid, isophthalic acid, terephthalic acid, 
dihydroisophthalic acid, A polyamino amide compound compounded from carboxylic acid compounds, 
such as tetrahydro isophthalic acid and hexahydro isophthalic acid, and its derivative; The various 
above-mentioned amine compounds, A ketimine compound compounded from a polyamino imide 
compound compounded from maleimide compounds, such as diaminodiphenylmethane bismaleimide, 
and its various amine compounds and ketone compound of the derivative; above, and its derivative; 
The various above-mentioned amine compounds, an epoxy compound, urea, A poly amino compound 
compounded from compounds, such as thiourea, an aldehyde compound, a phenolic compound, and 
an acrylic compound, its derivative, etc. are mentioned. 
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[0047]As the above-mentioned tertiary amine compound, for example A N,N-dimethylpiperazine, 

Pyridine, picoline, benzyldimethylamine, 2-(dimethyl aminomethyl) phenol, 2,4,6-tris(dimethyl 
aminomethyl) phenol, the 1,8-diaza screw cycle (5, 4, 0) undecene 1, its derivative, etc. are 
mentioned. 

[0048]As the above-mentioned imidazole compound, 2-methylimidazole, 2-ethyl-4-methylimidazole, 
2-undecylimidazole, 2-heptadecylimidazole, 2-phenylimidazole, its derivative, etc. are mentioned, for 
example. 

[0049]As the above-mentioned hydrazide compound, 1,3-bis(hydrazinocarboethyl)-5- 
isopropylhydantoin, 7,1 1-octadecadiene- 1,18-dicarbohydrazide, eicosane diacid dihydrazide, adipic 
acid dihydrazide, its derivative, etc. are mentioned, for example. As the above-mentioned melamine 
compound, 2,4-diamino-6-vinyl-1,3,5-triazine, its derivative, etc. are mentioned, for example. 
[0050]As the above-mentioned acid anhydride, for example A phthalic acid anhydride, trimellitic 
anhydride, A pyromellitic anhydride, a benzophenone tetracarboxylic anhydride, ethylene glycol 
screw anhydrotrimellitate. Glycerol tris anhydrotrimellitate, methyl cyclohexene-dicarboxylic 
anhydride, Tetrahydro phthalic anhydride, a NAJIKKU acid anhydride, a methyl NAJIKKU acid 
anhydride, TrialkyI tetrahydro phthalic anhydride, hexahydro phthalic anhydride, 
Methylhexahydrophthalic anhydride, the 5-(2,5-dioxotetrahydrofuryl)-3-methyl-3-cyclohexene 1, 2- 
dicarboxylic anhydride, A trialkyi tetrahydro phthalic anhydride-maleic anhydride addition, a 
dodecenyl succinic anhydride, a poly azelain acid anhydride, a polydodecanedioic anhydride, a 
chlorendic anhydride, its derivative, etc. are mentioned. 

[0051 ]As the above-mentioned phenolic compound, phenol novolac, o-cresolnovolak, p- 
cresolnovolak, t-butylphenol novolac, dicyclopentadiene cresol, its derivative, etc. are mentioned, for 
example. 

[0052]As the above-mentioned heat latency cationic polymerization catalyst, for example 6 
antimony fluoride, Benzylsulfonium salt which used 6 phosphorus fluorides, 4 boron fluoride, etc. as 

an opposite anion, Nonionic heat latency cationic polymerization catalysts, such as ionicity heat 
latency cationic polymerization catalyst;N-benzylphthalimides, such as a benzylammonium salt, 
benzylpyridinium salt, and benzyl phosphonium salt, and aromatic-sulfonic-acid ester, are mentioned. 

[0053]As the above-mentioned optical latency cationic initiator, for example 6 antimony fluoride, 
Aromatic diazonium salt which used 6 phosphorus fluorides, 4 boron fluoride, etc. as an opposite 
anion, Onium salt, such as an aromatic halo NIUMU salt and aromatic sulfonium salt, an iron-allene 
complex, tonicity light latency cationic initiators, such as organometallic complexes, such as a 
titanocene complex and an aryl silanol aluminium complex; Nitrobenzyl ester, Nonionic light latency 
cationic initiators, such as a sulfonic acid derivative, phosphoric ester, phenolsulfonic acid ester, an 
diazonaphthoquinone, and N-hydroxy imide SUHONATO, are mentioned. 
[0054]It is not limited especially as the above-mentioned heat-hardened type modified- 
polyphenylene-ether system resin, for example, resin etc. which are produced by denaturalizing by a 
functional group which has thermosetting, such as a glycidyl group, an isocyanate group, and an 
amino group, are mentioned in the above-mentioned polyphenylene ether system resin. These heat- 
hardened type modified-polyphenylene-ether system resin may be used independently, and two or 
more kinds may be used together. 

[0055]The above-mentioned thermosetting polyimide system resin is resin which has imide bonding 
in a molecule main chain. It is not limited especially as the example, but For example, a condensation 
polymer of aromatic diamine and aromatic tetracarboxylic acid, A bismaleimide resin which is an 
addition polymer of aromatic diamine and bismaleimide, Bismaleimide triazine resin etc. which 
consist of a polyamino bismaleimide resin which is an addition polymer of aminobenzoic acid 
hydrazide and bismaleimide, and a JISHIANETO compound and a bismaleimide resin are mentioned. 
Bismaleimide triazine resin is used suitably especially. These thermosetting polyimide system resin 
may be used independently, and two or more kinds may be used together. 
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[0056]It will not be limited especially if it is thermosetting resin obtained at an addition condensation 
reaction of urea and formaldehyde as the above-mentioned urea resin. It is not limited especially as 
a hardening agent used for a hardening reaction of the above-mentioned urea resin, For example, 
inorganic acid, organic acid, an actual nature hardening agent that consists of acid salt like acid 
sodium sulfate; a latent curing agent like salts, such as carboxylate, an acid anhydride, ammonium 
chloride, and ammonium phosphate, is mentioned. Especially, storage life etc. to a latent curing 
agent is preferred. 

[0057]As the above-mentioned allylic resin, especially if obtained by a polymerization and a 
hardening reaction of a diallyl phthalate monomer, it will not be limited. As the above-mentioned 
diallyl phthalate monomer, an orthoobject, an isoobject, and a tele object are mentioned, for 
example. As a curing catalyst at the time of hardening, t-butyl par benzoate and di-t-butyl peroxide 
are used together, for example. 

[0058]The above-mentioned silicone resin includes a silicon-silicon bond, a silicon-carbon to carbon 
bond, a siloxane bond, and silicon-nitrogen combination in a chain, and a polysiloxane, 
polycarbosilane, and polysilazane are mentioned. 

[0059]The above-mentioned benzoxazine resin is obtained by ring opening polymerization of an 
oxazine ring of a benzoxazine monomer. What it was not limited especially as the above-mentioned 
benzoxazine monomer, for example, functional groups, such as a phenyl group, a methyl group, and a 
cyclohexyl group, combined with nitrogen of an oxazine ring is mentioned. 

[0060]In order to reform the characteristic of resin if needed in the range which does not check 
technical-problem achievement of this invention, thermoplastic elastomer, cross linked rubber, and 
oligomer may be blended with the above-mentioned thermoplastics and/or thermosetting resin. 
These may be used independently, respectively, and it uses together and they may be used. 
[0061]It is not limited especially as the above-mentioned thermoplastic elastomer, for example, a 
styrene system elastomer, an olefin system elastomer, a urethane system elastomer, a polyester 
system elastomer, etc. are mentioned. These thermoplastic elastomer may be used independently 
and two or more kinds may be used together. 

[0062]It is not limited especially as the above-mentioned cross linked rubber, for example, 
polyisoprene rubber, butadiene rubber, 1,2-polybutadiene, a styrene butadiene rubber, nitrile rubber, 
isobutylene isoprene rubber, ethylene-propylene rubber, silicone rubber, urethane rubber, etc. are 
mentioned. In order to improve compatibility with resin, it is preferred to use what carried out 
functional group denaturation of such cross linked rubbers. Such cross linked rubbers may be used 
independently and two or more kinds may be used together. 

[0063]It is not limited especially as the above-mentioned oligomer, for example, maleic anhydride 
modified polyethylene oligomer etc. are mentioned. These oligomer may be used independently and 
two or more kinds may be used together. 

[0064]To the above-mentioned thermoplastics and/or thermosetting resin. A nucleating agent which 
can serve as a crystal nucleus for carrying out minuteness making of the crystal as an auxiliary 
means which equalizes physical properties if needed in the range which does not check technical- 
problem achievement of this invention, One sort of various additive agents, such as an antioxidant 
(antiaging agent), a thermostabilizer, light stabilizer, an ultraviolet ray absorbent, lubricant, fire 
retardant, a spray for preventing static electricity, and an antifogger, or two sorts or more may be 
blended. 

[0065]A charge of insulating-substrate material of this invention contains thermoplastics and/or 
thermosetting resin, and a sheet silicate. The above-mentioned sheet silicate means a silicate 
mineral which has a convertibility metallic cation between layers. It is not limited especially as the 
above-mentioned sheet silicate, for example, smectite system argillite, such as montmorillonite, 
saponite, hectorite, beidellite, a stevensite, and nontronite, a vermiculite, halloysite, swelling mica, 
etc. are mentioned. Montmorillonite, swelling mica, and/or hectorite are used suitably especially. The 
above-mentioned sheet silicate may be a natural product, and may be a compound. These sheet 
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silicates may be used independently and two or more kinds may be used together. 
[0066]It is preferred to use large smectite system argillite and swelling mica of the shape anisotropy 
effect defined by following formula (2) as the above-mentioned sheet silicate. By using a large sheet 
silicate of the shape anisotropy effect, a charge of insulating-substrate material of this invention 
has more outstanding dynamic physical properties. The shape anisotropy effect = area of the 
area/crystal surface (B) of a crystal surface (A) A crystal surface (A) means a layer surface among 
(2) types, and a crystal surface (B) means a layer side face. 

[0067]Although not limited especially as shape of the above-mentioned sheet silicate, a minimum 
with preferred average length 0.01 micrometer, A minimum in which a maximum of 3 micrometers 
and thickness is preferred 0.001 micrometer and a maximum 1 micrometer, A desirable minimum of 
an aspect ratio is 20, a maximum is 500, and, as for 0.01 micrometer and a maximum, 0.05 
micrometer and a maximum are [ more desirable minimum of average length / more desirable 
minimum of 2 micrometers and thickness / 50 and a maximum of a more desirable minimum of 0.5 
micrometer and an aspect ratio ] 200. 

[0068]With a convertibility metallic cation which exists between layers of the above-mentioned 
sheet silicate. It is a thing of metal ions, such as sodium and calcium, which exists on a crystal 
surface of a sheet silicate, and since these metal ions have cation exchange nature with a cationic 
substance, they can insert various substances which have cationicity between crystal layers of the 
above-mentioned sheet silicate (intercalation). 

[0069]Although cation exchange capacity in particular of the above-mentioned sheet silicate is not 
limited, desirable minimums are 50-mm equivalent weight /lOOg, and maximums are 200-mm 
equivalent weight /lOOg. Since quantity of a cationic substance intercalated by cation exchange 
between crystal layers of a sheet silicate as cation exchange capacity of a sheet silicate is 50 mm 
equivalent weight / less than [ lOOg ] decreases, If between crystal layers may not fully be un- 
polarized (hydrophobing) and 200-mm equivalent weight / lOOg is exceeded, associative strength 
between crystal layers of a sheet silicate will become firm too much, and a crystal flake will become 
difficult to exfoliate. 

[0070]In this invention, when using low polar resin, such as for example, polyphenylene ether system 
resin, as thermoplastics and/or thermosetting resin, it is preferred to carry out cation exchange of 
between layers of a sheet silicate, and to carry out hydrophobing with a cationic surface-active 
agent, beforehand. By carrying out hydrophobing of between layers of a sheet silicate beforehand, 
compatibility with a sheet silicate, low-polar thermoplastics, or thermosetting resin can increase, 
and micro-disperse of the sheet silicate can be uniformly carried out by inside of low-polar 
thermoplastics and/or thermosetting resin. 

[0071 ]It is not limited especially as the above-mentioned cationic surface-active agent, for example, 
quarternary ammonium salt, the 4th class phosphonium salt, etc. are mentioned. Especially, since 
between crystal layers of a sheet silicate can fully be un-polarized (hydrophobing), quarternary 
ammonium salt (with a carbon numbers of six or more alkyi ammonium salt) which has a with a 
carbon numbers of six or more alkyI chain is used suitably. 

[0072]It is not limited especially as the above-mentioned quarternary ammonium salt, but For 
example, trimethyl alkyI ammonium salt, Triethyl alkyI ammonium salt, tributyl alkyI ammonium salt. 
Dimethyl dialkyi ammonium salt, dibutyl dialkyi ammonium salt, Methylbenzyl dialkyi ammonium salt, 
dibenzyl dialkyi ammonium salt, A trialkyi methylammonium salt, a trialkyi ethylammonium salt, 
TrialkyI butylammonium salt, quarternary ammonium salt which has an aromatic ring, Quarternary 
ammonium salt of aromatic amine origin of trimethyl phenyl ammonium etc., Dialkyi quarternary 
ammonium salt which has two polyethylene-glycol chains, Dialkyi quarternary ammonium salt which 
has two polypropylene-glycol chains, trialkyi quarternary ammonium salt which has one 
polyethylene-glycol chain, and trialkyi quarternary ammonium salt which has one polypropylene- 
glycol chain are mentioned. Also especially in this, lauryl trimethylammonium salt, stearyl 
trimethylammonium salt, A trioctyl methylammonium salt, a distearyldimethylbenzylammonium salt, a 
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JI hardening beef tallow dimethylannmonium salt, distearyl dibenzylammonium salt, the N- 
polyoxyethylene N-lauryl N, N-dimethylannmonium salt, etc. are preferred. These quarternary 
ammonium salt may be used independently and two or more kinds may be used together. 
[0073]It is not limited especially as the above-mentioned 4th class phosphonium salt, but For 
example, a dodecyl triphenyl phosphonium salt, A methyltriphenylphosphonium salt, lauryl trimethyl 
phosphonium salt, stearyl trimethyl phosphonium salt, trioctyl phosphonium salt, distearyl dimethyl 
phosphonium salt, distearyl dibenzyl phosphonium salt, etc. are mentioned. The 4th class 
phosphonium salt of such may be used independently, and two or more kinds may be used together. 
[0074]The sheet silicate used by this invention can raise dispersibility to inside of thermoplastics 
and/or thermosetting resin by the above chemical treatments. The above-mentioned chemical 
treatment is not limited to a cation exchange method (henceforth a chemical modification (1) 
method) by a cationic surface-active agent, and can be carried out also by various chemical 
treatment methods of a chemical modification (2) - chemical modification (6) method shown below, 
for example. These chemical modification methods may be used independently and two or more 
kinds may be used together. Sheet silicates including a chemical modification (1) method which 
raised dispersibility to inside of thermoplastics and/or thermosetting resin by various chemical 
treatment methods shown below are also hereafter called "organicity-ized sheet silicate." 
[0075]Even if it does not carry out a functional group which can carry out the chemical bond of the 
hydroxyl group which exists in a crystal surface of an organicity-ized sheet silicate where the 
chemical treatment of the chemical modification (2) method was carried out by a chemical 
modification (1) method to this, or a chemical bond, it is the method of carrying out the chemical 
treatment of the large functional group of chemical compatibility with a compound which it has in 
one or more molecular terminals. 

[0076]A functional group which can carry out the chemical bond of the hydroxyl group which exists 
in a crystal surface of an organicity-ized sheet silicate where the chemical treatment of the 
chemical modification (3) method was carried out by a chemical modification (1) method to this. Or 
even if it does not carry out a chemical bond, it is the method of carrying out the chemical 
treatment of a large functional group and a reactive functional group of chemical compatibility with a 
compound which it has in one or more molecular terminals. 

[0077]A chemical modification (4) method is the method of carrying out the chemical treatment of 
the crystal surface of an organicity-ized sheet silicate by which the chemical treatment was carried 
out by a chemical modification (1) method with a compound which has anionic surface activity. 
[0078]A chemical modification (5) method is the method of carrying out a chemical treatment with a 
compound which has one or more reactive functional groups in addition to an anion part in a chain 
of a compound which has anionic surface activity in a chemical modification (4) method. 
[0079]A chemical modification (6) method to an organicity-ized sheet silicate by which the chemical 
treatment was carried out by a method of either the above-mentioned chemical modification (1) 
method - a chemical modification (5) method. It is the method of using a constituent which added 
resin which has a functional group in which a sheet silicate and a reaction like maleic anhydride 
modified-polyphenylene-ether system resin are possible, for example. 

[0080]A functional group in the above-mentioned chemical modification (2) method which can carry 
out a chemical bond to a hydroxyl group. Or even if it does not carry out a chemical bond, it is not 
limited especially as a large functional group of chemical compatibility. For example, functional 
groups, such as an alkoxy group, a glycidyl group, a carboxyl group (a dibasicity acid anhydride is 
also included), a hydroxyl group, an isocyanate group, and an aldehyde group, a functional group of 
others with high chemical compatibility with a hydroxyl group, etc. are mentioned. A functional group 
which can carry out a chemical bond to the above-mentioned hydroxyl group. Or even if it does not 
carry out a chemical bond, it is not limited especially as a compound which has a large functional 
group of chemical compatibility, but a silane compound, a titanate compound, a glycidyl compound, 
carboxylic acid, alcohols, etc. which have the functional group illustrated above, for example are 
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mentioned. These compounds may be used independently and two or more kinds may be used 
together. 

[0081]It is not limited especially as the above-mentioned silane compound, but For example, 
vinyltrimetoxysilane, Vinyltriethoxysilane, vinyltris (beta-methoxyethoxy) Silang, gamma-aminopropyl 
trimethoxysilane, gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl dimethyl 
methoxysilane, gamma-aminopropyl triethoxysilane, gamma-aminopropyl methyldiethoxysilane, 
gamma-aminopropyl dimethylethoxy silane. Methyl triethoxysilane, dimethyldimethoxysilane, 
trimethylmethoxysilane, Hexyl trimethoxysilane, hexyl triethoxysilane, N-beta-(aminoethyl) gamma- 
aminopropyl trimethoxysilane, N-beta-(aminoethyl) gamma-aminopropyl triethoxysilane, N-beta- 
(aminoethyl) gamma-aminopropyl methyl dimethoxysilane, Octadecyltrimethoxysilane, octadecyl 
triethoxysilane, Gamma-methacryloxypropylmethyldimethoxysilane, gamma- 
methacryloxypropylmethyldiethoxysilane, gamma-methacryloxpropyl trimethoxy silane, gamma- 
methacryloxypropyl triethoxysilane, etc. are mentioned. These silane compounds may be used 
independently and two or more kinds may be used together. 

[0082]A compound which has the anionic surface activity in a chemical modification (4) method and 
a chemical modification (5) method. As a compound which has anionic surface activity and has one 
or more reactive functional groups in addition to an anion part in a chain. It will not be limited 
especially if the chemical treatment of the sheet silicate can be carried out by an ionic interaction, 
For example, lauryl acid sodium, sodium stearate, sodium oleate, fatty alcohol sulfate, the 2nd class 
fatty alcohol sulfate, unsaturated alcohol sulfuric ester salt, etc. are mentioned. These compounds 
may be used independently and two or more kinds may be used together. 

[0083] Average interlaminar distance of a field (001) which measured the above-mentioned sheet 
silicate with a wide angle X diffraction measuring method is not less than 3 nm. And it is preferred 
that it is the sheet silicate which all are distributing to five or less layers in part, and the above- 
mentioned average interlaminar distances are not less than 3 nm and 5 nm or less more preferably, 
and it is the sheet silicate which all are distributing to five or less layers in part. Average 
interlaminar distance of a sheet silicate as used herein means interlaminar distance of an average at 
the time of using a detailed flaky crystal of a sheet silicate as a layer, and it can compute by an X 
diffraction peak and transmission electron microscope photography, i.e., a wide angle X diffraction 
measuring method. 

[0084]That average interlaminar distance of a sheet silicate is not less than 3 nm means that 
between layers of a sheet silicate is cleaving to not less than 3 nm, and that a part or all of a sheet 
silicate is distributing to five or less layers means that a part or all of a layered product of a sheet 
silicate is distributing. Each of these means that an interaction between layers of a sheet silicate 
has become weaker. 

[0085]If average interlaminar distance of a sheet silicate is not less than 3 nm and all are 
distributing to five or less layers in part, A charge of insulating-substrate material of this invention 
which blends a sheet silicate into thermoplastics and/or thermosetting resin, distributes, and is 
obtained reveals many outstanding performances, such as fire retardancy, dynamic physical 
properties, heat resistance, and dimensional stability. An effect according that average interlaminar 
distance is less than 3 nm to distribution with a nanometer scale of a sheet silicate is not fully 
acquired, but dynamics physical properties and a fire-resistant improvement stop at the same range 
as a case where the usual inorganic filler is compounded. A more desirable minimum of average 
interlaminar distance is 3 nm, and a maximum is 5 nm. Since it will become weaker so that a crystal 
flake of a sheet silicate dissociates for every layer and can disregard an interaction of a sheet 
silicate if average interlaminar distance exceeds 5 nm, coating speed at the time of combustion 
becomes slow, and fire-resistant improvement may not fully be obtained. 

[0086]It is in a state which it means a desirable thing that it is in the state where not less than 10% 
of sheet silicates are distributing to five or less layers, and not less than 20% of sheet silicates are 
specifically distributing to five or less layers more preferably that a part or all of a sheet silicate is 
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distributing to five or less layers. The dispersion state of a sheet silicate can measure a number of 
layers (Y) of a lamination aggregate currently distributed by five or less layers in number of total 
layers (X) of a lamination aggregate of a sheet silicate which is observed by 50,000 to 100,000 times 
using a transmission electron microscope, and can be observed in a definite area, and can compute 
it with a following formula (3). A sheet silicate currently distributed to five or less layers is (%) = 
(Y/X)x100 (3) comparatively. 

[0087]as for the number of laminations of a sheet silicate, it is preferred to carry out the slice to 
five or less layers, it is carrying out the slice to three or less layers more preferably by that, 
although the above-mentioned effect's can be acquired, and is having flake-ized in the shape of a 
monolayer preferably especially. 

[0088]In a charge of insulating-substrate material of this invention, average interlaminar distance of 
a sheet silicate is not less than 3 nm. And if it is in a state which a sheet silicate is high-distributing 
in a state which a part or all of a sheet silicate is distributing to five or less layers, i.e., 
thermoplastics, and thermosetting resin. An interfacial area of thermoplastics and/or thermosetting 
resin, and a sheet silicate increases, and mean distance between crystal flakes of a sheet silicate 
becomes small. 

[0089]If an interfacial area of thermoplastics and/or thermosetting resin, and a sheet silicate 

increases, a degree of a restraint of thermoplastics in the surface of a sheet silicate and/or 
thermosetting resin will increase, and dynamic physical properties, such as an elastic modulus, will 
improve. If a degree of a restraint of thermoplastics in the surface of a sheet silicate and/or 
thermosetting resin increases, melt viscosity will increase and a moldability will also improve. Since 
it is easy to diffuse a direction of a gas molecule far compared with an inorganic substance in 
polymer and is spread, bypassing an inorganic substance when a gas molecule diffuses inside of 
thermoplastics and/or thermosetting resin, a manifestation of gas barrier property is also attained. 
[0090]On the other hand, if mean distance between crystal flakes of a sheet silicate becomes small, 
in the time of combustion, it will become easy to form a sintered compact by movement of a crystal 
flake of a sheet silicate. That is, a charge of insulating-substrate material which a crystal flake of a 
sheet silicate distributed so that the above-mentioned average interlaminar distance might be set to 
not less than 3 nm becomes easy to form a sintered compact which can serve as a fire-resistant 
tunic. Since this sintered compact is formed in an early stage at the time of combustion, the 
combustible gas emitted by combustion can be intercepted it not only intercepts supply of oxygen 
from the external world, but, and a charge of insulating-substrate material reveals outstanding fire 
retardancy. 

[0091]A charge of insulating-substrate material of this invention 1 contains the 0.1 to sheet silicate 
100 above-mentioned weight section to mixture 100 weight section of the above-mentioned 
thermoplastics, or the above-mentioned thermoplastics and the above-mentioned thermosetting 
resin. A charge of insulating-substrate material of this invention 2 contains the 0.1 to sheet silicate 
100 above-mentioned weight section to the thermosetting resin 100 above-mentioned weight 
section. A charge of insulating-substrate material of this invention 3 contains the 0.1 to sheet 
silicate 100 above-mentioned weight section to the epoxy resin 100 above-mentioned weight 
section. 

[0092]If content of a sheet silicate to thermoplastics and/or thermosetting resin 100 weight section 
is less than 0.1 weight sections. If an improvement effect of fire retardancy or dynamics physical 
properties becomes small and exceeds 100 weight sections, since density (specific gravity) of a 
charge of insulating-substrate material becomes high and a mechanical strength also falls, it will 
become lacking in practicality. A desirable minimum of content is one weight section, and maximums 
are 50 weight sections. If it is less than one weight section, when fabricating ****** for insulating 
substrates of this invention thinly, and sufficient fire-resistant effect may not be acquired and 50 
weight sections are exceeded, a moldability may fall. More desirable minimums of content are five 
weight sections, and maximums are 20 weight sections. There is no field which becomes being five 
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to 20 weight section with a problem at a mechanical physical property and process fitness, and 
sufficient fire-resistant effect is acquired. 

[0093]Especially as a method of distributing a sheet silicate, it is not limited into thermoplastics 
and/or thermosetting resin. For example, a method of making it foam, after mixing the method; 
thermoplastics and/or thermosetting resin using the above-mentioned organicity-ized sheet silicate, 
and a sheet silicate with a conventional method; a method of using a dispersing agent, etc. are 
mentioned. By using these dispersion methods, a sheet silicate can be distributed more uniformly 
and minutely in thermoplastics and/or thermosetting resin. 

[0094]After mixing above-mentioned thermoplastics and/or thermosetting resin, and a sheet silicate 

with a conventional method, a method of making it foam is the method of making thermoplastics 
and/or thermosetting resin foam using a foaming agent, and converting the foaming energy into 
dispersion energy of a sheet silicate. It is not limited especially as the above-mentioned foaming 
agent, for example, a gas-like foaming agent, an easy-volatility liquefied foaming agent, a 
decomposed type solid state foaming agent, etc. are mentioned. These foaming agents may be used 
independently and two or more kinds may be used together. 

[0095]It is not limited especially as a concrete method of making a sheet silicate distribute in 
thermoplastics and/or thermosetting resin by making thermoplastics and/or thermosetting resin 
foam under existence of a sheet silicate, For example, a resin composition which consists of 
thermoplastics and/or thermosetting resin 100 weight section and 0.1 to sheet silicate 100 weight 
section is received. After impregnating with a gas-like foaming agent under high voltage, by making 
this gas-like foaming agent evaporate within the above-mentioned resin composition, A method by 
making foam form; make a decomposed type foaming agent contain beforehand between layers of a 
sheet silicate, heating is made to decompose the decomposed type foaming agent, and a method by 
making foam form, etc. are mentioned. 

[0096]As for a charge of insulating-substrate material of this invention, it is preferred to contain fire 
retardant which does not contain a halogen system constituent substantially. If a halogen system 
constituent is not contained substantially, it means not mattering that a small amount of halogen 
mixes for convenience' sake on a manufacturing process of fire retardant etc. 
[0097]It is not limited especially as the above-mentioned fire retardant, but For example, aluminium 
hydroxide, Magnesium hydroxide, a dawsonite, an ulmin calcium oxide, 2 hydration gypsum, metal 
hydroxide [, such as calcium hydroxide, ]; — metallic-oxide; — Lynn system compound [, such as 
red phosphorus and ammonium polyphosphate, ]; — melamine. Although a surface treatment was 
performed to melamine cyanurate, melamine isocyanurate, melamine phosphate, and these, stratified 
double hydrate; silicone acrylic composite rubbers, such as nitrogen system compounds, such as a 
melamine derivative [ like ], a fluoro-resin, silicone oil, and a hydrotalcite, etc. are mentioned. Metal 
hydroxide and a melamine derivative are used suitably especially. Also in the above-mentioned metal 
hydroxide, especially magnesium hydroxide and aluminium hydroxide are preferred, and a surface 
treatment may be performed by finishing agent of various kinds [ these ]. It is not limited especially 
as the above-mentioned finishing agent, for example, a silane coupling agent, a titanate system 
coupling agent, a PVA system finishing agent, an epoxy system finishing agent, etc. are mentioned. 
These fire retardant may be used independently and two or more kinds may be used together. 
[0098]When the above-mentioned fire retardant is metal hydroxide, in a charge of insulating- 
substrate material of this invention 1 Thermoplastics, A minimum of desirable content to mixture 
100 weight section of thermoplastics and thermosetting resin Or 0.1 weight sections. Maximums are 
100 weight sections and a minimum of desirable content to thermosetting resin 100 weight section 
in a charge of insulating-substrate material of this invention 2 0.1 weight sections, Maximums are 
100 weight sections, in a charge of insulating-substrate material of this invention 3, minimums of 
content of the above-mentioned fire retardant to epoxy-system-resin 100 weight section are 0.1 
weight sections, and maximums are 100 weight sections. When the flameproof ing effect by 
containing these as they are less than 0.1 weight sections cannot fully be acquired and 100 weight 
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sections are exceeded, density (specific gravity) of a charge of insulating-substrate material may 
become high too much, and practicality may become scarce, or pliability and ductility may fall 
extremely. More desirable minimums of content are five weight sections, maximums are 80 weight 
sections, still more desirable minimums of content are ten weight sections, and maximums are 70 
weight sections. If it is less than five weight sections and an insulating substrate will be made thin, 
sufficient flameproofing effect may not be acquired, and when 80 weight sections are exceeded, an 
elevated temperature and a defective fraction according to bulging etc. in process may become high. 
Since there is no field which becomes being the range of ten to 70 weight section with a problem at 
a mechanical physical property, an electric property, and process fitness and sufficient fire 
retardancy is revealed, it is suitable. 

[0099]When the above-mentioned fire retardant is a melamine derivative, in a charge of insulating- 
substrate material of this invention 1 Thermoplastics, A minimum of desirable content to mixture 
100 weight section of thermoplastics and thermosetting resin Or 0.1 weight sections. Maximums are 
100 weight sections and a minimum of desirable content to thermosetting resin 100 weight section 
in a charge of insulating-substrate material of this invention 2 0.1 weight sections. Maximums are 
100 weight sections, in a charge of insulating-substrate material of this invention 3, minimums of 
content of the above-mentioned fire retardant to epoxy-system-resin 100 weight section are 0.1 
weight sections, and maximums are 100 weight sections. When the flameproofing effect by 
containing these as they are less than 0.1 weight sections cannot fully be acquired and 100 weight 
sections are exceeded, mechanical physical properties, such as pliability and ductility, may fall 
extremely. More desirable minimums of content are five weight sections, maximums are 70 weight 
sections, still more desirable minimums of content are ten weight sections, and maximums are 50 
weight sections. If it is less than five weight sections and an insulating substrate will be made thin, 
sufficient flameproofing effect may not be acquired, and when 70 weight sections are exceeded, 
mechanical physical properties, such as pliability and ductility, may fall extremely. Since there is no 
field which becomes being the range often to 70 weight section with a problem at a mechanical 
physical property, an electric property, and process fitness and sufficient fire retardancy is revealed, 
it is suitable. 

[OlOOjIn a charge of insulating-substrate material of this invention, if needed in the range which 
does not check technical-problem achievement of this invention. One kind of various additive 
agents, such as a bulking agent, a softener, a plasticizer, lubricant, a spray for preventing static 
electricity, an antifogger, colorant, an antioxidant (antiaging agent), a thermostabilizer, light stabilizer, 
and an ultraviolet ray absorbent, or two kinds or more may be blended. 

[0101]It is not limited especially as a manufacturing method of a charge of insulating-substrate 
material of this invention, but For example, thermoplastics and/or thermosetting resin, and an every 
place fixed quantity of a sheet silicate. After mixing in a method (directly henceforth the kneading 
method) of blending directly one kind or two kinds or more of every place fixed quantity of various 
additive agents blended if needed, and kneading them under ordinary temperature or heating, or a 
solvent, there is a method of removing a solvent. A masterbatch which blended and kneaded a sheet 
silicate more than the specified quantity to thermoplastics and/or thermosetting resin beforehand is 
produced, A method (the masterbatch method) of kneading one kind or two kinds or more of every 
place fixed quantity of various additive agents blended [ of the specified quantity / the remainder 
(residue) and if needed ] for this masterbatch, thermoplastics, and/or thermosetting resin under 
ordinary temperature or heating, or mixing them in a solvent, etc. are mentioned. 
[01 02] Although concentration in particular of a sheet silicate in the above-mentioned masterbatch 
is not limited, to thermoplastics and/or thermosetting resin 100 weight section, a desirable minimum 
is one weight section, maximums are 500 weight sections, more desirable minimums are five weight 
sections and maximums are 300 weight sections. If convenience as a masterbatch which can be 
diluted to arbitrary concentration may be lost when it is less than one weight section, and 500 
weight sections are exceeded. The dispersibility of the masterbatch itself and the dispersibility of a 
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sheet silicate at the time of diluting to predetermined loadings especially with thermoplastics and/or 
thermosetting resin may worsen. 

[0103]A resin composition (A) which blended a sheet silicate with thermoplastics and/or 
thermosetting resin in the describing [ above ] masterbatch method and a (masterbatch), Even if a 
resin composition (B) which consists of thermoplastics and/or thermosetting resin which are used 
when diluting a masterbatch and considering it as predetermined sheet silicate concentration is a 
presentation which is different even if it is the same presentation, it is not cared about. Polyamide 
system resin with easy distribution of a sheet silicate as the above-mentioned resin composition 
(A), It is preferred to contain at least one sort of resin chosen from a group which consists of 
polyphenylene ether system resin, polyether sulphone system resin, and polyester resin, and it is 
cheap as the above-mentioned resin composition (B), And it is preferred to contain epoxy system 
resin which is excellent in an electrical property and a high temperature physical property. A charge 
of insulating-substrate material which it comes to produce by this masterbatch method is also one 
of this inventions. 

[0104]In using thermoplastics as resin. For example, by kneading a monomer and the above- 
mentioned sheet silicate which constitute thermoplastics using a sheet silicate containing a 
polymerization catalyst (polymerization initiator) like transition metal complexes, and polymerizing 
the above-mentioned monomer, A method of a polymerization of thermoplastics and manufacture of 
a charge of insulating-substrate material being simultaneously put in block, and performing them 
may be taken. 

[0105]In using thermosetting resin as resin. For example, by kneading resin raw materials and the 

above-mentioned sheet silicate which constitute thermosetting resin using a sheet silicate 
containing a hardening agent (cross linking agent) like amines, and stiffening the above-mentioned 
resin raw materials (bridge construction), A method of hardening (bridge construction) of 
thermosetting resin and manufacture of a charge of insulating-substrate material being 
simultaneously put in block, and performing them may be taken. 

[0106]A method etc. which it is not limited especially as a method of kneading a mixture in a 
manufacturing method of a charge of insulating-substrate material of this invention by the above- 
mentioned direct kneading method, the masterbatch method, etc., for example, are kneaded using 
kneading machines, such as an extrusion machine, 2 rolls, and a Banbury mixer, are mentioned. 
[0107]In this way, a charge of insulating-substrate material of this invention obtained. In a burning 
test based on ASTM E 1354, it is preferred that yield stress at the time of compressing combustion 

residue burned by heating for 30 minutes under radiation heating conditions of 50 kW/m^ by speed 
0.1 cm/s is 4.9 or more kPa. 4. When it is less than 9 kPa, collapse of combustion residue takes 
place easily by minute power, and fire retardancy may become insufficient. That is, in order for 
insulating-substrate material of this invention and a sintered compact of a laminate sheet to fully 
reveal a function as a fire-resistant tunic, it is desirable till a burn out that a sintered compact holds 
the shape. They are 1 5.0 or more kPa more preferably. 

[0108]A charge of insulating-substrate material of this invention fabricates, and is used suitably to 
consider it as an insulating substrate or consider it as a varnish for being impregnated and coating 
by dissolving in a suitable solvent etc. Although used suitably for a core layer of a laminate sheet, a 
printed circuit board, and a multilayer substrate, a buildup layer, copper foil with resin, copper clad 
laminate, a polyimide film, a film for TAB, prepreg used for these, etc., a use of a charge of 
insulating-substrate material of this invention is not limited to these. 

[0109]It is not limited especially as a forming process of a charge of insulating-substrate material of 
this invention. For example, a method of fabricating to film state using extrusion, a T die, a circular 
die, etc., after carrying out melt kneading with an extrusion machine (extrusion method); After 
dissolving or distributing solvents, such as an organic solvent. How to cast and fabricate to film 
state (casting molding method); in a varnish dissolved, or distributed and obtained to solvents, such 
as an organic solvent. Cross state which consists of inorganic materials and organic polymer, such 
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as glass, a method (dipping molding method) of carrying out dipping of the nonwoven fabric state 
substrate, and fabricating it to film state, etc. are mentioned. Especially, in order to attain slimming 
down of a multilayer substrate, an extrusion method and a casting molding method are preferred. It 
is not limited especially as a substrate used in the above-mentioned dipping molding method, but 
glass fabrics, an aramid fiber, poly para-phenylene benzooxazol textiles, etc. are mentioned. 
[0110]Since a charge of insulating-substrate material of this invention contains thermoplastics 
and/or thermosetting resin, and a sheet silicate, it has outstanding dynamic physical properties and 
transparency. From dynamic physical properties which were excellent even if not blended so much 
like the usual inorganic bulking agent being acquired, it can be considered as a thin insulating 
substrate and a sheet silicate can be dealt with densification of a multilayer printed board, and 
slimming down. Improvement in dimensional stability based on the nucleating agent effect by a sheet 
silicate in the case of heat-resistant improvement, reduction of the heat ray rate of expansion, and 
crystal formation based on a rise of a glass transition point temperature according [ a charge of 
insulating-substrate material of this invention ] to a restraint of a chain and heat-resistant 
deformation temperature, etc. are achieved. A charge of insulating-substrate material of this 
invention has the operation which prevents a fall of expansion same size method stability 
accompanying water absorption, moisture absorption, and it by addition of a sheet silicate. 
[0111]A sintered compact according [ a charge of insulating-substrate material of this invention ] to 
a sheet silicate the time of combustion is formed, and shape of combustion residue is held. Thereby, 
shape collapse does not take place but after combustion can prevent the spread of a fire. 
Therefore, a charge of insulating-substrate material of this invention reveals outstanding fire 
retardancy. It is compatible in high dynamic physical properties and high fire retardancy by 
combining with non halogen fire retardant, such as metal hydroxide and a melamine derivative, also 
considering environment. 
[0112] 

[Example]Although an example is hung up over below and this invention is explained to it in more 
detail, this invention is not limited only to these examples. 

[01 13](Example 1) the inside of a small extrusion machine (the Japan Steel Works, Ltd. make, 
TEX30) — as thermoplastics — modified-polyphenylene-ether system resin (the Asahi Chemical 
Industry Co., Ltd. make.) xyron (PKL) X9102 92.3 weight section and the swelling fluoride mica (the 
CQ-QP CHEMICAL CO., LTD. make.) to which organicity-ized processing was performed by 
distearyl dimethyl quarternary ammonium salt as a sheet silicate The charge of insulating-substrate 
material was obtained by feeding SOMASHIFU MAE-100 7.7 weight section, carrying out melt 
kneading with the preset temperature of 280 **, extruding to strand shape, and pelletizing the 
extruded strand by a pelletizer. Subsequently, the pellet of the obtained charge of insulating- 
substrate material was pressed and rolled with the heat pressing which carried out temperature 
control each to 280 ** of upper and lower sides, and 2 mm in thickness and a 100-micrometer 
tabular Plastic solid were produced. 

[01 14](Example 2) The pellet of the charge of insulating-substrate material, 2 mm in thickness, and 
a 100-micrometer tabular Plastic solid were produced like Example 1 except having blended 
magnesium hydroxide (Kyowa Chemical Industry Co., Ltd. make, Kuisma 5J) 20 weight section as fire 
retardant further. 

[01 15](Example 3) as thermoplastics — alicyclic hydrocarbon system resin (norbornene system 
resin.) the Nippon Zeon Co., Ltd. make, 1600RZEONOA 70 weight section, and the swelling fluoride 
mica (the CQ-QP CHEMICAL CQ., LTD. make.) to which organicity-ized processing was performed 
by distearyl dimethyl quarternary ammonium salt as a sheet silicate Stirring mixing was supplied and 
carried out and SOMASHIFU MAE-100 20 weight section was dissolved so that resin concentration 
might be 30 % of the weight into cyclohexane (the Wako Pure Chemical Industries, Ltd. make, best). 
Synthetic silica (MITSUBISHI MATERIALS CQRP. make, erucyl (spherical article)) 85 weight section 
and triallyl trimellitate ester (Sankyo Co., Ltd. make, TRIAM705) 30 weight section were supplied in 
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this solution, and the solution which carried out stirring mixing was obtained, and also the charge of 
insulating-substrate material was obtained by making it dry and removing a solvent. Subsequently, 
the obtained charge of insulating-substrate material was pressed and rolled with the heat pressing 
which carried out temperature control each to 280 ** of upper and lower sides, and 2 mm in 
thickness and a 100-micrometer tabular Plastic solid were produced. 

[01 16](Example 4) In a small extrusion machine (the Japan Steel Works, Ltd. make, TEX30), as 
thermoplastics, polyetherimide resin 92.3 weight section, the swelling fluoride mica (the CO-OP 
CHEMICAL CO., LTD. make.) to which organicity-ized processing was performed by distearyl 
dimethyl quarternary ammonium salt as a sheet silicate as SOMASHIFU MAE-100 7.7 weight section 
and fire retardant — magnesium hydroxide (the Kyowa Chemical Industry Co., Ltd. make.) The pellet 
of the charge of insulating-substrate material was obtained by feeding and carrying out melt 
kneading of the Kuisma 5J20 weight section, extruding to strand shape, and pelletizing the extruded 
strand by a pelletizer. Subsequently, the pellet of the obtained charge of insulating-substrate 
material was pressed and rolled with the heat pressing which carried out temperature control each 
to 350 ** of upper and lower sides, and 2 mm in thickness and a 100-micrometer tabular Plastic 
solid were produced. 

[01 17](Example 5) bisphenol F type epoxy resin (the Dainippon Ink & Chemicals, Inc. make.) Epiclon 
830LVP57.7 weight section and BT resin (the Mitsubishi Gas Chemical Co., Inc. make.) 2100BBT15.7 
weight section, neopentyl-glycol-diglycidyl-ether 15.7 weight section, as a coupling agent — 
gamma-glycidoxypropyltrimetoxysilane (the Nippon Unicar make.) A-187) 2.1 weight sections, epoxy 
resin composition 92.3 weight section which consists of acetylacetone iron (made by Nihon Kagaku 
Sangyo Co., Ltd.) 1.1 weight section as a curing catalyst, the swelling fluoride mica (the CO-OP 
CHEMICAL CO., LTD. make.) to which organicity-ized processing was performed by distearyl 
dimethyl quarternary ammonium salt as a sheet silicate After kneading magnesium hydroxide (Kyowa 
Chemical Industry Co., Ltd. make, Kuisma 5J) 20 weight section with a stirring **** machine as 
SOMASHIFU MAE-100 7.7 weight section and fire retardant for 1 hour, it defoamed and the 
liquefied insulating resin composition was obtained. Subsequently, after heating the obtained 
liquefied insulating resin composition at 1 10 ** for 3 hours, by heating for 3 hours and making it 
harden at 160 **, the charge of insulating-substrate material was obtained and 2 mm in thickness 
and a 100-micrometer tabular Plastic solid were produced. 

[01 18](Examples 6-11) In a small extrusion machine (the Japan Steel Works, Ltd. make, TEX30), 
Solid-epoxy-resin (oil recovery shell epoxy company make, Epicoat 1007) 90 weight section, the 
natural montmorillonite (the Hojun Yoko Co., Ltd. make.) to which organicity-ized processing was 
performed by distearyl dimethyl quarternary ammonium salt as a sheet silicate as New S-Ben D10 
weight section and fire retardant — magnesium hydroxide (the Kyowa Chemical Industry Co., Ltd. 
make.) Kuisma 5J0.1, 5, 10, 70 and 80, and 100 weight sections were fed, melt kneading was carried 
out at 100 **, it extruded to strand shape, and the extruded strand was pelletized by the pelletizer. 
[01 19]dissolving this pellet in methyl ethyl ketone — as a hardening agent — dicyandiamide (made 
in vite eye Japan.) CG-1200 was defoamed after fully agitating three weight sections and a curing 
catalyst (made in Shikoku Chemicals, cure ZORU 2E4HZ) to solid epoxy content 90 weight section 
to solid epoxy content 90 weight section in addition to the solution of 3 ********, and the insulating 
resin composition solution was produced. Subsequently, where the obtained insulating resin 
composition solution is applied on the sheet of the state or polyethylene terephthalate put into the 
mold, after removing a solvent. It heated at 110** for 3 hours, and also heat for 3 hours, it was 
made to harden at 160 **, the charge of insulating-substrate material was obtained, and 2 mm in 
thickness and a 100-micrometer tabular Plastic solid were produced. 

[0120](Examples 12-17) In a small extrusion machine (the Japan Steel Works, Ltd. make, TEX30), 
Solid-epoxy-resin (oil recovery shell epoxy company make, Epicoat 1007) 90 weight section, as a 
rubber composition — epoxy denaturation butadiene rubber (the Nagase Chemtex Corp. make.) as 
DENAREKKUSU R-45EPT10 weight section and fire retardant — magnesium hydroxide (the Kyowa 
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Chemical Industry Co., Ltd. make.) The synthetic mica (the CQ-QP CHEMICAL CO., LTD. make, 
ME-100) 0.1, 1, 5, 20 and 50, and 100 weight sections were fed as Kuisma 5J30 weight section and a 
sheet silicate, melt kneading was carried out at 100 **, it extruded to strand shape, and the 
extruded strand was pelletized by the pelletizer. 

[0121]dissolving this pellet in methyl ethyl ketone — as a hardening agent — dicyandiamide (made 
in vite eye Japan.) CG-1200 was defoamed after fully agitating three weight sections and a curing 
catalyst (made in Shikoku Chemicals, cure ZORU 2E4HZ) to solid epoxy content 90 weight section 
to solid epoxy content 90 weight section in addition to the solution of 3 ********, and the insulating 
resin composition solution was produced. Subsequently, where the obtained insulating resin 
composition solution is applied on the sheet of the state or polyethylene terephthalate put into the 
mold, after removing a solvent. It heated at 110** for 3 hours, and also heat for 3 hours, it was 
made to harden at 160 **, the charge of insulating-substrate material was obtained, and 2 mm in 
thickness and a 100-micrometer tabular Plastic solid were produced. 

[0122](Example 18) the inside of a small extrusion machine (the Japan Steel Works, Ltd. make, 
TEX30) — as thermoplastics — polyphenylene ether resin (the Asahi Chemical Co., Ltd. make.) as 
xyron X9102 40 weight section and a rubber composition — epoxy denaturation butadiene rubber 
(the Nagase Chemtex Corp. make.) the synthetic mica (the CO-OP CHEMICAL CO., LTD. make.) to 
which organicity-ized processing was performed by distearyl dimethyl quarternary ammonium salt as 
DENAREKKUSU R-45EPT10 weight section and a sheet silicate Melamine derivative melamine 
cyanurate (made by Nissan chemicals company) 50 weight section was fed as SOMASHIFU MAE- 
100 10 weight section and fire retardant, melt kneading was carried out at 280 **, it extruded to 
strand shape, and the extruded strand was pelletized by the pelletizer. 

[0123]dissolving this pellet in toluene — this solution — a liquefied bisphenol A type epoxy resin 
(the Dow Chemical Japan make.) D. E.R.331L is added so that it may become 60 weight sections to 
polyphenylene-ether-resin 40 weight section, furthermore — as a hardening agent — dicyandiamide 
(made in vite eye Japan.) CG-1200 was defoamed after fully agitating the amount part of duplexs, 
and a curing catalyst (made in Shikoku Chemicals, cure ZORU 2E4HZ) to solid epoxy content 60 
weight section to solid epoxy content 60 weight section in addition to the solution of the amount 
part ** of duplexs, and the insulating resin composition solution was produced. Subsequently, where 
the obtained insulating resin composition solution is applied on the sheet of the state or 
polyethylene terephthalate put into the mold, after removing a solvent. It heated at 1 10 ** for 3 
hours, and also heat for 3 hours, it was made to harden at 160 **, the charge of insulating-substrate 
material was obtained, and 2 mm in thickness and a 100-micrometer tabular Plastic solid were 
produced. 

[0124](Example 19) the inside of a small extrusion machine (the Japan Steel Works, Ltd. make, 
TEX30) — as thermoplastics — 6-Nylon (the Toyobo product company make.) T-850) as 30 weight 
sections and a sheet silicate — natural montmorillonite (the Hojun Yoko Co., Ltd. make.) Magnesium 
hydroxide (Kyowa Chemical Industry Co., Ltd. make, Kuisma 5J) 40 weight section was fed as Bengel 
A10 weight section and fire retardant, melt kneading was carried out at 250 **, it extruded to strand 
shape, and the extruded strand was pelletized by the pelletizer. 

[0125]dissolving this pellet in o-chlorophenol — this solution — a liquefied bisphenol A type epoxy 
resin (the Dow Chemical Japan make.) D. E.R.331L is added so that it may become 70 weight 
sections to 6-Nylon 30 weight section, furthermore — as a hardening agent — dicyandiamide (made 
in vite eye Japan.) CG-1200 was defoamed after fully agitating 2.3 weight sections and a curing 
catalyst (made in Shikoku Chemicals, cure ZORU 2E4HZ) to solid epoxy content 90 weight section 
to solid epoxy content 70 weight section in addition to the solution of 2.3 ********, and the 
insulating resin composition solution was produced. Subsequently, where the obtained insulating 
resin composition solution is applied on the sheet of the state or polyethylene terephthalate put into 
the mold, after removing a solvent, It heated at 110** for 3 hours, and also heat for 3 hours, it was 
made to harden at 160 **, the charge of insulating-substrate material was obtained, and 2 mm in 
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thickness and a 100-micrometer tabular Plastic solid were produced. 

[0126](Example 20) the inside of a small extrusion machine (the Japan Steel Works, Ltd. make, 
TEX30) — as thermoplastics — polyether ether ketone resin (the product made by Victrex.) 450G2 
90 weight section and the natural montmorillonite (the Hojun Yoko Co., Ltd. make.) to which 
organicity-ized processing was performed by distearyl dimethyl quarternary ammonium salt as a 
sheet silicate Melamine derivative melamine cyanurate (made by Nissan chemicals company) 10 
weight section is fed as New S-Ben D10 weight section and fire retardant. The pellet of the charge 
of insulating-substrate material was obtained by carrying out melt kneading at 370 **, extruding to 
strand shape, and pelletizing the extruded strand by a pelletizer. Subsequently, the pellet of the 
obtained charge of insulating-substrate material was pressed and rolled with the heat pressing 
which carried out temperature control each to 370 ** of upper and lower sides, and 2 mm in 
thickness and a 100-micrometer tabular Plastic solid were produced. 

[0127](Example 21) To thermosetting polyimide resin (I. S.T company make, SKYBOND703) 90 

weight section. Synthetic mica (CO-OP CHEMICAL CO., LTD. make, SOMASHIFU MAE-100) 10 
weight section to which organicity-ized processing was performed was added and agitated by 
distearyl dimethyl quarternary ammonium salt as a sheet silicate, and the varnish was obtained. 
Subsequently, the sheet produced by applying the obtained varnish on the film of polyethylene 
terephthalate was heated at 120 ** for 60 hours, and the 100-micrometer-thick sheet and the 
tabular Plastic solid with a thickness of 2 mm which laminated it were produced. 
[0128](Comparative example 1) Instead of swelling fluoride mica (CO-OP CHEMICAL CO., LTD. 
make, SOMASHIFU MAE-100) 7,7 weight section, it is made to be the same as that of Example 1 
except having used calcium carbonate 7.7 weight section with a mean particle diameter of 50 
micrometers. The charge of insulating-substrate material, 2 mm in thickness, and a 100-micrometer 
tabular Plastic solid were produced. 

[0129](Comparative example 2) The charge of insulating-substrate material, 2 mm in thickness, and 
a 100-micrometer tabular Plastic solid were produced like Example 2 except not having blended 
swelling fluoride mica (the CO-OP CHEMICAL CO., LTD. make, SOMASHIFU MAE-100). 
[0130](Comparative example 3) The charge of insulating-substrate material, 2 mm in thickness, and 
a 100-micrometer tabular Plastic solid were produced like Example 3 except not having blended 
swelling fluoride mica (the CO-OP CHEMICAL CO., LTD. make, SOMASHIFU MAE-100). 
[0131](Comparative example 4) The charge of insulating-substrate material, 2 mm in thickness, and 
a 100-micrometer tabular Plastic solid were produced like Example 4 except not having blended 
swelling fluoride mica (the CO-OP CHEMICAL CO., LTD. make, SOMASHIFU MAE-100). 
[0132](Comparative example 5) The charge of insulating-substrate material, 2 mm in thickness, and 
a 100-micrometer tabular Plastic solid were produced like Example 5 except not having blended 
swelling fluoride mica (the CO-OP CHEMICAL CO., LTD. make, SOMASHIFU MAE-100). 
[0133](Comparative example 6) The addition of magnesium hydroxide was made into 0.05 weight 
sections, and the charge of insulating-substrate material, 2 mm in thickness, and a 100-micrometer 
tabular Plastic solid were produced like Examples 6-11 except having made the addition of natural 
montmorillonite into 0.05 weight sections. 

[0134](Comparative example 7) The charge of insulating-substrate material, 2 mm in thickness, and 
a 100-micrometer tabular Plastic solid were produced like Examples 6-11 except having made the 
addition of magnesium hydroxide into 120 weight sections. 

[0135](Comparative example 8) The charge of insulating-substrate material, 2 mm in thickness, and 
a 100-micrometer tabular Plastic solid were produced like Examples 12-17 except having made the 
addition of synthetic mica into 0.05 weight sections. 

[0136](Comparative example 9) The charge of insulating-substrate material, 2 mm in thickness, and 
a 100-micrometer tabular Plastic solid were produced like Examples 12-17 except having made the 
addition of synthetic mica into 130 weight sections. 

[0137](Comparative example 10) The addition of the melamine derivative was made into 0.05 weight 
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sections, and the charge of insulating-substrate material, 2 mm in thickness, and a 100-micrometer 
tabular Plastic solid were produced like Example 18 except having made the addition of synthetic 
mica into 0.05 weight sections. 

[0138](Comparative example 11) The charge of insulating-substrate material, 2 mm in thickness, and 
a 100-micrometer tabular Plastic solid were produced like Example 18 except having made the 

addition of the melamine derivative into 120 weight sections. 

[0139]The following methods estimated the performance (the average interlaminar distance of a 
sheet silicate and the sheet silicate currently distributed to five or less layers are shape retentivity 
and the tunic intensity of combustion residue comparatively at the time of beer processability and 
combustion) of the tabular Plastic solid acquired by the <evaluation> examples 1-21 and the 
comparative examples 1-11. The result was shown in Table 1 - 6. 

[0140](1) The average interlaminar distance X diffraction measuring device (the Rigaku make, 
RINT1 100) of a sheet silicate is used, 2 theta of the diffraction peak obtained from diffraction of the 
lamination side of the sheet silicate in a 2-mm-thick tabular Plastic solid was measured, and d 
obtained by the diffraction type of the black of a following formula (4) by computing the spacing 
(001) (d) of a sheet silicate was made into average interlaminar distance (nm). 
Iambda=2dsintheta (4) 

lambda is 1.54 among a formula, d expresses the spacing of a sheet silicate and theta expresses an 
angle of diffraction. 

[0141](2) It observes by 50,000 to 100,000 times using the rate transmission electron microscope of 
the sheet silicate currently distributed to five or less layers, The number of layers (Y) of the sheet 

silicate currently distributed by five or less layers in number of total layers (X) of the lamination 
aggregate of a sheet silicate observable in a definite area was measured, and the rate (%) of the 
sheet silicate currently distributed to five or less layers with the following formula (3) was computed. 

The sheet silicate currently distributed to five or less layers is (%) =(Y/X)x100 (3) comparatively. 
[0142](3) Microbia were made to form in a 100-micrometer-thick tabular Plastic solid using a beer 
processability high peak short pulse oscillation type carbon-dioxide-laser processing machine (the 
Mitsubishi Electric Corp. make, ML605GTX-5100U). Subsequently, using the scanning electron 
microscope (SEM), the above-mentioned beer surface was observed and the following judging 
standard estimated beer processability. 

0 : there was little generating of carbide and the difference of beer shape or a beer opening 
diameter was small. 

x: There was much generating of carbide and the difference of beer shape or a beer opening 

diameter was large. 

[0143](4) Based on inflammability test method" of a shape retentivity ASTM E 1354"building 

material, the heat ray of 50 kW/m was glared and burned with the corn calorimeter to the tabular 
Plastic solid with a thickness of 2 mm judged to 100 mm x 100 mm at the time of combustion. At 
this time, change of the shape of the tabular Plastic solid before and behind combustion was 
observed visually, and the following judging standard estimated shape retentivity at the time of 
combustion. 

0 : the shape change was very small. 

x: The shape change was intense. 

[0144](5) Based on the inflammability test method of the tunic intensity ASTM E 1354"building 

material of the maximum heat release rate and combustion residue , the heat ray of 50 kW/m was 
glared and burned with the corn calorimeter to the tabular Plastic solid with a thickness of 2 mm 

judged to 100 mm x 100 mm. The maximum heat release rate at this time (kW/m^) was measured. 
Using the intensity measurement device, combustion residue was compressed by speed 0.1 cm/s, 
and the tunic intensity (kPa) of combustion residue was measured. 
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[0145] 
[Table 1] 







mmmi 










m 


mm 


Wig 


92. 3 




92, 3 




70 


m 


92, 3 




55 




15 




15 


s 
m 






7. 7 




7. 7 




20 




7. 7 




7. 7 








20 






20 




20 










85 






2 


TRIAM 


30 




1 


w 
w 




3. 5< 


3. 5< 


3. 5< 


3. 5< 


3. 5< 






10< 


10< 


10< 


10< 


10< 




o 


o 


0 


O 


O 




o 


o 


o 


o 


o 




500 


350 


300 


300 


300 




5 


20 


6 


8 


8 



[0146] 
[Table 2] 
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[0147] 
[Table 3] 
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[0148] 
[Table 4] 
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[0149] 
[Table 5] 
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[0150] 
[Table 6] 
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[0151]In the tabular Plastic solid produced from the table using the charge of insulating-substrate 
material obtained in Examples 1-21, since the average interlaminar distance of the sheet silicate 
was all not less than 3 nm and the percentage of the sheet silicate currently distributed to five or 
less layers was not less than 10%, it excelled in shape retentivity and beer processability at the time 
of combustion. Since it was easy to form the sintered compact which can serve as a fire-resistant 
tunic, the maximum heat release rate was slow and the tunic intensity of combustion residue was 
also 4.9 or more kPa. 

[0152]On the other hand, since calcium carbonate was not distributing in layers in the tabular 
Plastic solid which consists of a charge of insulating-substrate material obtained by the comparative 
example 1 which used calcium carbonate instead of swelling fluoride mica (sheet silicate). At the 
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time of combustion, both shape retentivity and beer processability were bad, since it was hard to 
form the sintered compact which can serve as a fire-resistant tunic, the maximum heat release rate 
was quite quick, and the tunic intensity of combustion residue was extremely low. 
[0153]The tabular Plastic solid which consists of a charge of insulating-substrate material obtained 
by the comparative examples 2-5 which did not add a sheet silicate had many which also have bad 
shape retentivity and beer processability at the time of combustion, and combustion residue did not 
form a tunic and it was extremely low. [ of the tunic intensity of combustion residue ] 
[0154]The tabular Plastic solid which consists of a charge of insulating-substrate material obtained 
by the comparative example 8 with few loadings of a sheet silicate at the time of combustion Shape 
retentivity. Beer processability is bad, the tunic intensity of combustion residue was also low, the 
percentage of the sheet silicate currently distributed to five or less layers in the tabular Plastic 
solid which consists of a charge of insulating-substrate material obtained by the comparative 
example 9 with many loadings of a sheet silicate was 4%, and beer processability was bad. 
[0155]The tabular Plastic solid which consists of a charge of insulating-substrate material obtained 
by the sheet silicate and the comparative examples 6 and 10 with few loadings of fire retardant had 
bad shape retentivity at the time of combustion, and was quick, and also was extremely low. [ of the 
tunic intensity of combustion residue ] [ of the maximum heat release rate ] There were problems, 
like the tabular Plastic solid which consists of a charge of insulating-substrate material obtained by 
the comparative examples 7 and 1 1 with many loadings of fire retardant has bad beer processability. 

[0156] 

[Effect of the Invention]According to this invention, it excels in dynamic physical properties, 
dimensional stability, heat resistance, fire retardancy, etc.. The charge of insulating-substrate 
material which reveals the fire-resistant effect outstanding according to especially the shape 
retention effect at the time of combustion, a printed circuit board, a laminate sheet, copper foil with 
resin, copper clad laminate, a polyimide film, the film for TAB, and prepreg can be provided. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A charge of insulating-substrate material which is the material used for an insulating 

substrate and is characterized by containing mixture 100 weight section of thermoplastics or 
thermoplastics, and thermosetting resin, and 0.1 to sheet silicate 100 weight section. 
[Claim 2]Polyphenylene ether system resin in which, as for thermoplastics, polyphenylene ether 
system resin and a functional group denaturalized, A mixture of polyphenylene ether system resin 
and polystyrene system resin in which polyphenylene ether system resin or a functional group 
denaturalized. The charge of insulating-substrate material according to claim 1 being at least one 
sort chosen from a group which consists of alicyclic hydrocarbon system resin, thermoplastic 
polyimide system resin, polyether ether ketone resin, polyether sulfone resin, polyamide imide resin, 
and polyester imide resin. 

[Claim 3]Are the material used for an insulating substrate and Phenol resin, a urea resin, 
unsaturated polyester resin, Allylic resin, thermosetting polyimide resin, bismaleimide triazine resin, 
A charge of insulating^substrate material containing at least one sort of thermosetting resin ICQ 
weight sections chosen from a group which consists of heat-hardened type modified- 
polyphenylene-ether system resin, silicone resin, and benzoxazine system resin, and 0.1 to sheet 
silicate 100 weight section. 

[Claim 4]The charge of insulating-substrate material according to claim 1, 2, or 3 which contains 0.1 
to fire retardant 100 weight section which does not contain a halogen system constituent 
substantially, and is characterized by things. 

[Claim 5]A charge of insulating-substrate material which is the material used for an insulating 
substrate, contains 0.1 to sheet silicate 100 weight section, and 0.1 to fire retardant 100 weight 
section which does not contain a halogen system constituent substantially, and is characterized by 
things to epoxy-system-resin 100 weight section. 

[Claim 6]A resin composition (A) containing resin 100 weight section and one to sheet silicate 500 
weight section which consist of thermoplastics and/or thermosetting resin more than a kind at least. 
Insulating-substrate material which is a presentation which is the same as that of said resin 
composition (A), or is different, mixes a resin composition (B) which contains thermoplastics and/or 
thermosetting resin more than a kind at least, and is characterized by things. 
[Claim 7]The charge of insulating-substrate material according to claim 6, wherein a resin 
composition (A) contains at least one sort of resin chosen from a group which consists of polyamide 
system resin, polyphenylene ether system resin, and polyester resin and a resin composition (B) 
contains epoxy system resin. 

[Claim 8]The charge of insulating-substrate material according to claim 4 or 5, wherein fire 
retardant is metal hydroxide. 

[Claim 9]The charge of insulating-substrate material according to claim 4 or 5, wherein fire 
retardant is a melamine derivative. 

[Claim 10]The charge of insulating-substrate material according to claim 1, 2, 3, 4, 5, 6, 7, 8, or 9, 
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wherein a sheet silicate is at least one sort chosen from montmorillonite, swelling mica, and a group 
that consists of hectorites. 

[Claim 1 1]The charge of insulating-substrate material according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, 
wherein a sheet silicate contains with a carbon numbers of six or more alkyi ammonium ion. 
[Claim 12]The charge of insulating-substrate material according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 
11, wherein all are distributing a sheet silicate to five or less layers in part [ average interlaminar 
distance of a field (001) measured with a wide angle X diffraction measuring method is not less than 
3 nm, and ]. 

[Claim 13]In a burning test based on ASTM E 1354, By heating for 30 minutes under radiation 

heating conditions of 50kW[/m ] ^. The charge of insulating-substrate material according to claim 1, 
2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12, wherein yield stress at the time of compressing burned combustion 
residue by speed 0.1 cm/s is 4.9 or more kPa. 

[Claim 14]A laminate sheet which uses claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12 or a charge of 

insulating-substrate material given in 13, and is characterized by things. 

[Claim 15]A printed circuit board which uses claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12 or a charge 
of insulating-substrate material given in 13, and is characterized by things. 

[Claim 16]Copper foil with resin which uses claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12 or a charge 
of insulating-substrate material given in 13, and is characterized by things. 

[Claim 17]Copper clad laminate which uses claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12 or a charge 

of insulating-substrate material given in 13, and is characterized by things. 

[Claim 18]A polyimide film which uses claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, and 12 or a charge of 

insulating-substrate material given in 13, and is characterized by things. 

[Claim 19]A film for TAB which uses claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, and 12 or a charge of 
insulating-substrate material given in 13, and is characterized by things. 

[Claim 20]Prepreg which uses claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12 or a charge of insulating- 
substrate material given in 13, and is characterized by things. 



[Translation done.] 



